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The solenoid starter, pio- 
neered by Allen-Bradley, 
is the truly modern 
starter. So numerous 
are its advantages that, 
unquestionably, frank 
copies of the Allen-Brad- 
ley solenoid starter will 
make their appearance 


MAINTENANCE-FREE 
The double break; silver 


alloy contacts save main- 
tenance time because 
they never require filing 
or dressing. Contact life 
is increased many times, 
as it is not filed away as 
with copper contacts 


COMPACT 


Although extremely 
compact, Allen-Bradley 
solenoid starters easily 
break currents.of not less 
than ten times their maxi- 
mum horsepower rating 
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The low pick-up voltage 
insures positive closure 
atall times. The low drop- 
out voltage prevents 
unnecessary motor shut- 
downs when line volt- 
age conditions are bad 


TROUBLE-FREE 


Allen-Bradley solenoid 
-ontrollers have no flex 
ible jumpers to break 
ind no bearings to stick 
The straight-line motion 
prevents rebound—the 
main cause of contact 
burning and. welding 


EASY TO INSTALL 


White interiors, gener- 
ous wiring space, many 
knockouts, and front-of- 
panel wiririg make Allen- 
Bradley solenoid starting 
switches unusually sim- 
ple and easy to install 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 





. . » Since The Days Of The Village Smithy 
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That’s why extra long service life is found in 


NEW DEPARTURE 


THE FORGED STEEL BEARING 


has always meant toughness! 
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Style —Weight—Efficieney— 
Bettered at one Stroke! 


Y adopting Bakelite Molded as 

one of the major materials in 

their latest model vacuum cleaner, 
the Hoover Company gained impor- 
tant sales assets and manufactur- 
ing benefits, combined. In fourteen 
essential parts of this appliance, 
Bakelite Molded 


provements in appearance, user- 


contributes im- 
convenience, performance and dura- 
bility; as well as simplifications and 
economies in production. 

The Bakelite Molded parts of the 
new Hoover Cleaner vary in size 
from 158” x 1%4e6” x 46”, to 9%” x 556” 
x 444”, overall; and include features 


of electrical, mechanical and decora- 
tive design. Each part is completed 





The new Hoover Vacuum Cleaner employs 
Bakelite Molded parts for improved styl- 
ing, electrical performance and mechanic- 
al operation. Designed by Henry Dreyfuss. 
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in a single molding operation, with 
grooves and through-holes incor- 
porated, and metal inserts firmly 
embedded. The permanent lustre 
imparted to all surfaces by the mold, 
obviates finishing or polishing. 
These same advantageous charac- 
teristics of Bakelite Molded have 
proved equally helpful to hundreds 
of other manufacturers of electrical 
and mechanical products. In addi- 
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easy to assemble, 


tion to those named, Bakelite 
Molded possesses the combined 
merits of light weight, mechanical 
strength, electric insulation value 
and resistance to moisture, heat, 
abrasion, oil and chemicals. 

We invite you to call on us for 
cooperation in applying Bakelite 
Molded to improve your products. 
Also, to write for our useful book- 


let 25M, “Bakelite Molded”. 
NUE, NEW 


Street, Toronto, 


LORE, 


Ontarie, 


1 


Canada 


number of present ond future wees of Batelite Corporeton + products” 
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Whether 110 volts or 287,500 




























Well do experienced Electrical Engineers 
know the efficiency of Armco Electrical Sheets. 
This giant transformer, one of seven built for 
the Boulder Dam—Los Angeles power project, 
is a good example of electrical engineering de- 
sign coupled with good materials. Yet whether 
for a 116-ton transformer or a tiny motor you 
could hold in the palm of your hand, there 
is a grade of Armco Electrical Sheets admir- 
ably suited to the purpose. And with this 
highly-perfected steel goes not only electrical 
efficiency but consistent uniformity and good 
performance in the shop. 

é A Yes, electrical engineers know and value 
, Armco Electrical Sheet Steel. Many of them 
have used the various grades consistently for 
more than thirty years. This is a tribute of 
which we naturally are proud. 

Whether you manufacture motors, trans- 
formers, generators, rotating machines, radios 
or what-not, there is a correct, efficient and 
economical grade for you. Just send us your 
inquiries from time to time. The American 


Rolling Mill Company, Middletown, Ohio. 


ARMCO ELECTRICAL SHEETS 
@ Grade for every Cpyplication 
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THE ARCTIC’S frigid blasts 

and icy waters, chill not the 

Polar Bear— well protected 
by his coat of fur. 


PROT E 


ee the Polar Bear is protected to fit his environ- 
ment 





so are Chromel heating elements protected 
against the destructive oxygen of theair. A thin, dense, 
tightly clinging coat of oxide forms on Chromel, which 
is thus protected, somewhat as wood is protected by 
paint. And thus Chromel is very durable—with all 
the other desirable qualities matured by 30 years of 
manufacturing experience. ... If you use wire for rheo- 


stats or heating-elements, we invite you to investigate 


CTION 


Chromel. When coil d, it stretches, uniformly and 
has uniform resistance—bright, smooth finish, and 
the temper that you want. It causes little wear on the 
coiling mandrel. .. . For a long time, we have special- 
ized in the manufacture of various kinds of electrical 
resistor alloys. If you have any resistor problem, 
we invite you to let us tell you what we know about 
it. Also, you'll find Catalog K (B) useful. Send for 


it... Heskins Manufacturing Co., Detroit, Michigan. 
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@ Right now an ordinary dry-cell is working for you, 
in a bell, a buzzer, an instrument, an emergency light 
—any one of a thousand applications around your 
home, your shop, your office. 

Twins of that dry-cell are working equally well, at 
serious jobs, at the far ends of the earth. In the Ant- 
arctic, at outposts nearest the North Pole, in the 
steaming tropics, in the salty mists of the high seas, 
in the remote orient, they do their jobs well. 

Under those varied conditions you'll find EVEREADY 
cells, with the all-important binding-posts fitted with 
bright little knurls made of Aleoa Aluminum. Aluminum 
knurls stay bright, clean, attractive, and workable. 
Widely differing conditions do not impair their value 
because Aluminum resists corrosion. 
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Aleoa Aluminum Free-Cutting Screw Machine stock 
is the big news of the automatic machine industry. Try 
it, if you need low cost, or resistance to corrosion, or 


lightness, or attractive appearance. These advantages 
cost nothing extra. The bright finish on these knurls 
indicates that chip sizes are small, that no long turnings 
foul tools or hamper production. The stock is really 
free-cutting; tool speed is high and tool wear is decreased. 

Material cost is surprisingly low, because Aluminum 


stock weighs only one-third as much, hence gives three 
times the parts per pound. 

Ask us for samples, so you can see what Alcoa 
Aluminum Free Cutting stock will do for you. There 
is no obligation. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh, Pennsylvania. 
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Any Way You Look At It 
A Bunting Bar Is Better 


@ All Bunting Bronze Bars are 13” long in- 
stead of 12”. This extra inch permits the 
user to cut the bar into multiples of standard 
bearing lengths without excessive waste. 

Bunting Bars are machined and centered 
at the factory, eliminating set-up and tool- 
ing and the cost of waste metal that must be 
removed from rough castings. Bunting Bars 
are produced from the standard alloy in use 
by most machinery manufacturers and are 
made by exact, constantly controlled 
foundry processes, assuring absolute uni- 
formity and the maximum of desirable 
physical properties 

There are 130 stock sizes available from 
leading mill supply wholesalers in all mar- 
kets. They can also supply you with Bunt- 
ing Anti-Friction Metal (Lead Base Babbitt) 
and Bunting Genuine (Tin Base Babbitt). 
Write for catalog. The Bunting Brass & 
Bronze Company... Toledo, Ohio. Branches 
and Warehouses in All Principal Cities. 
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-\ @ Completely machined and fin- 
ished Bunting Bronze Bearings are 

\2 = available from stock in over 600 
.\4 standard sizes. Electric Motor Bear- 
~\, ings for all makes of motors from 
=| 1/40 hp to 60 hp are procurable 
*| from stock. Catalog on request. 
+} Patterns and tools for over 30,000 

| special designs and sizes. Engi- 

+ neering and metallurgical counsel 
are at your disposal without cost. 
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MADE IN USA 
TOLEDO, OHIO 


x { 


BUNTING 


BRONZE BUSHINGS - BEARINGS 


MACHINED AND CENTERED BRONZE BARS 
ANTI-FRICTION BABBITT 
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A comparison of today's types of fastenings with those of a 
few years ago shows many a once-orthodox type gone by 
the board. Demands for lower costs and simplified fabrica- 
tion have changed the picture. 


To fill these demands, Scovill has done considerable de- 
velopment work in volume production of cold-headed 
fastenings. The illustration at the right shows the wide 
possibilities offered by this method. Some are made from 
brass, some from steel, others from bronze, copper and 
aluminum. Each was produced to meet the particular re- 
quirements of one manufacturer's product. 


Scovill cold-headed and threaded products are today used 
in electrical devices, railway signal apparatus, automobiles 
and accessories, sewing machines, office machines, plumbing 
specialties, calendar pads, inserts for plastics, and so on 
through a list as wide as industry. 


Substantial economies—both in the cost of the fastenings and 
in their later assembly—are frequently made through the use 
of Scovill's facilities for the production of this type of 
material. Redesigning of products is not necessarily a 
preliminary to these economies. 


Scovill’s Screw Products Division welcomes discussion with 
manufacturers interested in the application of modern 
fastenings to their products. A call or a letter to any Scovill 
office or to Scovill Manufacturing Company, 65 Mill Street, 
Waterbury, Connecticut, will bring further details of Scovill’s 
scope along these and other metal-working lines. 


TO THOSE INTERESTED IN CANADIAN AND FOREIGN MARKETS 


Scovill offers the facilities of its well established Canadian plant in 
Toronto, Ontario, to those concerns interested in distributing to Canadian 
and foreign markets. 


This Toronto plant duplicating many of Scovill'’s United States facilities 
makes possible volume manufacture of metal parts and products in 
Canada, or by partial manufacture in the United States and final fabrica- 
tion, finishing, and assembly in Toronto, complete service on a wide 
range of parts and products can be arranged. 


A letter to Scovill at either Waterbury or Toronto will bring you 
further information. 
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SCOVILL MANUFACTURING CO., WATERBURY, CONNECTICUT 





Boston, Providence, New York, Philadelphia, Atlanta, Syracuse, Pittsburgh, Detroit, 
Chicago, Cincinnati, San Francisco, Los Angeles. IN EUROPE: The Hague, Holland. 


IN CANADA: 334 King Street, E., Toronto, Ontario 
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MODERN FASTENINGS 


Feature MODERN METHODS 
MODERN ECONOMIES 
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BRIGHT ZINC 


e Consistently producing a durable, bright finish on 
all metal parts, are those electroplaters who are 
using the Grasselli Bright Zinc Process. 


For those who want the most efficient, economical, 
easily installed and operated electroplating process 


—Grasselli Bright Zinc Process is the answer. 
a 


CADMIUM PLATING—Anodes « Cadalyte* « Cad- 
mium Hydrate « Bright Dip. 


ZINC PLATING—Anodes « Salts « Bright Dip. 
PROCESSES-—BRIGHT ZINC - CADALYTE* 


Copper Anodes « Copper Salts « Nickel Salts « 
Chromic Acid « Slab Zinc « Acids « Fluxes « Inhibitors 


¢ Sherardizing Zinc « Zinc Dust. 
*% Trade Mark Reg. 


E. I. DU PONT DE NEMOURS & COMPANY, INC. 


GRASSELLI CHEMICALS DEPARTMENT 


_ Wilmington, Delaware 


Albany Boston Chicago Cleveland Milwaukee New Orleans Philadelphia St. Louis San Francisco, 584 Mission St. 
Birmingham Charlotte Cincinnati Detrcit New Haven New York Pittsburgh St. Paul Los Angeles, 2260 E. 15th St. 


Represented in Canada by CANADIAN INDUSTRIES, LTD., General Chemicals Division, Montreal and Toronto 
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ice. Yet, all this care can be Petit ich nullifiec 
ae Ss rere4 cs Vereris Petts scot oUt te ee Sela 
proof Lock Washer for any 94 of bolt, nut Of 
screw — flat res Pees head — as well as 
locking terminals cele electrical connections. No 
matter what the service, OF how severe Aa tels os 
tion, you can Roos on Shakeproot’s BMstu 
Action Lock to keep Put Peers permanently 
tight. Shakeproot utilizes mot ONE, but THREE 
VITAL LOCKING FACTORS: Strut- Action, 
Crs, ae bteaapee and rtteet Line-Bite. Orb) 
Rel oe with its rapered-twisted Pye: Peek 
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Q Customer reception of a radio is enhanced by the shipping box in which it is packed. 


The purchaser cannot help but notice the care and attention given to the packaging 


of this high-quality product. And the fact that it is delivered to the home in the original 
container proves that it is new ... not a floor sample. This H & D shipping box is made 
of corrugated board, attractively printed in harmonizing colors. For customer reception, H & D 


delivers the goods. Our FREE book, “Modern Ship- 


—& = = 2 - 
= = — JH ping Boxes” gives full details. Get your copy today. H aD) 
= : >= 


THE HINDE & DAUCH PAPER COMPANY [yeaa 
Ze 325 Decatur Street * Sandusky, Ohio de ATE 
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Another Christmas . . . and, in many a 
home, a happy housewife will find a new 
refrigerator, washer or ironer. Thousands 
of these Christmas gift appliances will be 
Delco-powered, for more and more buyers 
are learning that Delco-powered appli- 
ances are more quiet and dependable in 
performance. Delco quality, rigidly main- 
tained throughout years of manufacturing, 
accounts for this preference—not only on 


the part of retail buyers, but also among 


appliance manufacturers and dealers. 


DELCO PRODUCTS 
Division of General Motors Corporation 
Dayton, Ohio 


In Canada: McKinnon Industries, Ltd., St. Catharines, Ont. 
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PHOSPHOR BRONZE 


The Phosphor Bronze Smelting Co., 
Stee Ave., Phila., Pa. 


copy of the ELEPHANT BRAND 
BHOSEHOR BRONZE Stock and Price List. 


[] I'd like complete information on 
SEED kins vas caccnes ceteris usd Pheer ieee etea 
ADDRESS 
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WESTON 


FOR SECONDARY 


Model 310 DC and 
Single Phase 
AC Wattmeters 


Wherever precision . . . enduring pre- 


cison . . . is required in portable test 
instruments, laboratories, manufactur- 
ers and engineers the world over put 
complete faith in this WESTON Model 
310 line. The proved dependability of 
these Electrodynamometer instruments 
has made them universal standards for 
certified and precision testing, for check- 
ing other instruments, and as transfer 
standards in comparisons between AC 
and DC equipment. 

This line of precison portables in- 
cludes Voltmeters, Ammeters and Watt- 
meters having an accuracy of 4 of 1% 
on both DC and AC of commercial fre- 
quencies; and Polyphase Wattmeters 


having an accuracy of 14 of 1%. The 


WE STON 


INSTRUMENTS 


Model 370 AC and 
Dc Ammeters and 
Milliammeters 


very high overload capacity of the Watt- 
meters results in flexibility equivalent 
to additional ranges and makes possible 
the practical testing of low power fac- 
tor circuits. 

The series includes, in addition, in- 
struments for the precise measurement 
of polyphase power, capacities, power 
factor, frequency and the difference in 
phase angle between voltage and cur- 
rent or two currents. 

Complete data on these portable pre- 
cision instruments, and on other WESTON 
instruments for laboratory, switchboard 
and maintenance service will gladly be 
. . Weston Electrical 
Instrument Corporation, 582 Freling- 
huysen Avenue, Newark, N. J. 


sent on request . 


"struments 


STANDARDS and 


Model 341 
AC and DC Voltmeters 


Model 329 
Polyphase Wottmeters 
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| COST DEPT. MEMO 


t—Over-all Coil Winding 
a Costs Are Too High! 


REASONS: 
@ SPOOLING TROUBLE 


Magnet wire coming into department is not unitormly 
spooled. All spools are not well filled. Must - 
winding machines too frequently to change spools. 


@ SPRINGY WIRE xa 
Too much trouble with wire not properly annecies. 


rai natihinatee 
Springy wire causes serious trouble in fight winding 


© DEFECTIVE INSULATION 


‘ ‘ si 
\nsulation not uniform in Wnickness. Wes 
et them into winding 


eat 
pound coils to 9 Saal i 


space, causing short circuits 
to insulation. 


Xecommendations: 


Jo\ection' 
Find magnet wire tree trom above © \ 


When you are confronted with such trouble 
reports, the “Trouble Trio” are in your plant 


playing havoc with production schedules and 
low costs. 


Accurate winding costs will reveal that the 
true cost of magnet wire is the “over-all cost’’; 
it is the “price per pound” plus the cost of re- 
jections, delayed schedules, etc. When in- 
ferior wire is used, the “Trouble Trio” will 
put you on the spot. 


Through continuous research, Belden en- 
gineers keep the “Trouble Trio” out of Belden 
Magnet Wire. The copper is dead soft; spools 
are full, permitting faster winding speeds and 
fewer stops; insulation is uniform. You can 
enjoy these advantages and avoid winding 
troubles by specifying Belden Magnet Wire. 
Belden Manufacturing Co., 4633 W. Van Buren St., Chicago, Ill. 
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Development 


A New Thermometal for Unusually High Temperatures 


(THERMOSTATIC BI-METAL) 


ERE’S the newest development of the Wilco research 
laboratories — a thermostatic bi-metal that offers 

greater strength . . . greater sensitivity and greater resis- 

tance to deterioration at unusually high temperatures. 

At temperatures of 300°F to 650°F, the deflection 
curve of Highheat 47 is practically a straight line. Above 
or below these limits, deviation from the rate of deflection 
is so slight that a working range of 100°F to 800°F is 
entirely practical. When properly heat treated and not 
subjected to excessive strain, Highheat 47 is not injured 
by temperatures as high as 1300°F. 


Wilco’s development of Highheat 47 makes flatirons. 
electric ranges, waffle irons and toasters far more sensitive, 






ee 


105 CHESTNUT STREET, NEWARK, N. J. BRANCH OFFICES 


Refiners and Workers of Platinum, Gold and Silver - 


Precious Metal Contacts 








far more dependable. But its use is by no means limited 
to such appliances — because of its greater strength and 
highly non-corrosive properties, Highheat 47 is equally 
adaptable to many unusual industrial purposes. 


Learn more about this newest Wilco thermostatic bi- 
metal. Write Dept. 102 for sample, stating conditions of 
use, and thickness desired; and “Blue Book of Thermo- 
metals” which describes Wilco Thermometals and gives 
valuable data on thermometal formulae. Take advantage, 
too, of the engineering skill and experience that Wilco— 
as the largest producer of thermostatic bi-metals for the 
competitive market — places at your disposal. 


Wilco engineers know thermostatic metals. For more 
than 22 years they have designed and developed such 
metals, and co-operated with the industrial leaders of the 
world in adapting them to commercial use. Their advice 
is unbiased — offered entirely without obligation. 


WILSON CO. 


- CHICAGO, ILL. - DETROIT, MICH 


Wilco Thermometals (/ 
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Write for this 
valuable bulletin 
TODAY! Itis 
decidedly worth | 
reading. 








IRVINGTON VARNISH & INSULATOR CO. 


Irvington, N. J. | 
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z HARVEL 512 C- ® PENETRATES the deepest windings 
O 

The Modern Coil Varnish aor Completely. 
- ve eee ee ® SETS DRY throughout, assuring excel- 
es Chemically different and lent bonding. 
ie, designed to replace the ® PROTECTS against oil, water, acids 
er ‘aia as 1 black and alkalies. : | 
he Ni india etapa ® HIGH DIELECTRIC STRENGTH AND 

baking varnishes now in IN SUL ATION RESISTANCE. | 
re use. ® NON-CORROSIVE. | 
ch | 
WE WOULD APPRECIATE THE OPPORTUNITY OF SENDING THIS TECHNICAL BULLETIN ® 


| 

OTHER IRVINGTON PRODUCTS: IRVINGTON Varnished Cambric: IRVINGTON Varnished Cambric 

Tapes: IRVINGTON Irv-O-Slot: IRVINGTON Varnished Canvas: IRVINGTON Varnished Silk: IRVINGTON | 
| 


Flexible Varnished Tubing: IRVINGTON Insulating Varnishes and Compounds. 


ih 
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EXTREME FATIGUE RESISTANCE 


USE SEYMOUR PHOSPHOR BRONZE 


HE same toughness and long-lasting resiliency which have won Seymour 
Phosphor Bronze its place in the electrical manufacturing industry, 


recommend it for innumerable non-electrical services where depend- 
ability is a vital necessity. 





The high co-efficient of fatigue and abrasion resistance of Seymour 


Phosphor Bronze is typified in the above 250-volt, 60-ampere, heavy 
duty switch. 


At each ‘‘ON”’ throw of this switch, the rotating assemblies are 
driven into contact with terrific force by heavy coiled springs. This 
contact must be sustained for many years. To make sure of it, the 
manufacturer of this switch insists upon a fatigue test of 50,000 impacts 


— which Seymour Phosphor Bronze undergoes with an ample margin 
of safety. 


If you have a fatigue or abrasion problem in your product, let us 
send you samples of Seymour Phosphor Bronze for test, and the new 


‘Seymour Phosphor Bronze Manual,’’ which contains much useful 
information. 


THE SEYMOUR MANUFACTURING COMPANY, 
49 FRANKLIN ST., SEYMOUR, CONN. 


Specialists in Phosphor Bronze and Nickel Silver 


REMEMBER THE NAME 


SEYMOURE 


PHOSPHOR BRONZE 
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builds the complete unit 





@ INTEGRAL CONSTRUCTION—JIn Master Geared Head Motors, both motors 
and gears are designed and built by one organization into a well balanced unit. 


@ GUARANTEED AS A UNIT—Undivided responsibility for the satisfactory 
operation of the entire unit. 


@ GREATER FLEXIBILITY — Master can readily modify either the motor or gear 
unit to fit exactly your individual requirements. 


@ SIMPLIFIED DESIGN—More compact—permanent alignment—longer, 
trouble-free operation. 


THE MASTER ELECTRIC COMPANY, DAYTON, OHIO 








Mica parts produced by Macallen 
are UNIFORM; in composition; in 
electrical and thermal resistance; in 
mechanical strength — and accurate 
to precision measurements. Macallen 
Mica is regularly supplied in sheets, 
plates, tubing, paper, cloth, tape — and 
in special die-cut or molded forms to 


meet every need of modern industry. 


You are invited to consult 
Macallen engineers on any 
problem involving the use 
of Mica. 

Mica is not a substitute— 


there is no substitute for 


Mica as an_ insulating 


material. Little affected 


by heat, moisture or oil. cAEWS 


THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON, MASS. 
CHICAGO, 565 W WASHINGTON BLVD. CLEVELAND, 902 LEADER BLDG. 
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NOTHING LESS THAN A SUFFICIENT RANGE 
or Live Action CAN COMBAT 


THE FORCES OF WEAR AND VIBRATION... 


= 
Theories may sound good but it takes action... ing in the original assembly are maintained. Only a 
Live Action to keep machinery tight! No bolt or nut © SPRING WASHER can do this. | 
ever loosened initially from vibration or shock be- There is no substitute for a spring washer Hy 
cause it turned backwards upon its threads. The friction 2 ; | 
af bela SPRING WASHER INDUSTRY 
and adhesion in the threads is infinitely more than | 
s f ; 616 WRIGLEY BUILDING, CHICAGO, ILL. 
enough to resist backward turning due to vibration i 
and shock so long as the pressures set up by the wrench- ONLY A SPRING WASHER HAS Live fiction! 
G. | 
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THERE MUST BE A REASON! 


Using for comparison the production figures of two of the largest 


1928 1932 1935. 1936 





consumers of ZINC Alloy Die Castings—automobiles and wash- 
ing machines—we follow the production of ZINC Alloy for Die 
Castings from 1928 through 1936. 

As the chart indicates, the ZINC Alloy production has curved 
up and away from these two major industries since 1932, and 
therein lies the ZINC Alloy Die Casting development story. 
A story of acceptance for small tools, business appliances, house- 
hold items, novelties, toys, hardware, and hundreds of other 
applications which are inevitably ahead. 

There must be a reason for this acceptance. 


THE NEW JERSEY ZINC COMPANY 
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Putting the Product Together 


Sales success based on careful design, quality ma- 
terials and modern production methods requires also 
that component parts be properly assembled and 
held. Many new and improved assembly methods 
are today available to help cut assembly costs, 
improve design and lengthen service life of electri- 
cal products. Welding, for example,* is but one. 
Here are other methods, including both the time- 
tested as well as the latest developments in assembly 
methods that help make successful products. 


ONNECTIONS between the 

components of any appliance 

may be made with either one 
of two main objects in view. It may 
be necessary to so assemble the units 
that they may readily be disas- 
sembled for the purpose of inspection, 
replacement or repair; or it may be 
preferable to so join them together 
as to provide a permanent union 
which cannot be readily disassembled. 
Both of these methods may be in- 
volved in the construction of a single 
appliance in which the design con- 
sists of a number of subassemblies, 
each permanently united, while the 
complete assembly is readily taken 
apart when necessary. 

The most generally employed de- 
vices for fastening together parts 
which may be disassembled at will 
are the conventional machine screws 
and bolts. There are available today, 
however, several modifications that 
greatly reduce the time and labor in- 
volved in using ordinary screws. 
While the standard screws are effi- 
cient for holding parts together, and 
for permitting ready disassembly, 


* See “Welding the Electrical Product,” 
page 40, ErectricAL MANUFACTURING, Sep- 
tember, 1936. 


considerable work is involved in their 
use since it is necessary to both drill 
and tap the holes. The necessity for 
this dual operation constitutes an 
objection to the use of screws which 
is frequently overcome by using 
bolts, so that the single drilling of 
the bolt clearance hole is all that is 
needed. However, bolts cannot be 


used in “blind” fastenings. The de- 
mand for screws which can be used 
without the preliminary tapping op- 
eration has led to the development 
of several types that form their own 
threads when screwed or driven in- 
to a plain, drilled or punched hole. 
Thus, they perform the function of 
machine screws, at the same time 
greatly reduce cost, and _ often 
simplify the design of “blind” fast- 
enings. 

In one type of self-tapping screw 
the threads are of the standard ma- 
chine form and pitch. This screw has 
the appearance of a standard ma- 
chine screw except that its point is 
slightly tapered and is provided with 
a slot. One side of the slot forms a 
radial cutting surface for a distance 
of about six threads from the end. 
As this screw cuts its way into the 
hole, the chips which are removed 
by the cutting edges are ejected 
through the slot, so that a clean-cut 
thread is produced. The shape of the 


FASTENING methods for both permanent and de- 

mountable assemblies. For light weight non-mag- 
netic properties and corrosion resistance these parts 
are made from aluminum and strong aluminum alloys. 








| 

























slot is such as to allow the edge op- 
posite the cutting edge to spring in- 
ward during the cutting operation 
thus leaving the cutting edge free 
access to the material into which it 
is being threaded. Thin pieces of 
material may be drawn together with 
these screws without providing clear- 
ance holes because, as shown in the 
sketch, the thread stops a short dis- 
tance below the screw head. 

Another type of self-tapping screw 
has a thread of somewhat coarser 
pitch than that of the standard ma- 
chine screw. When turned or screwed 
into the punched or drilled hole this 
screw does not cut away any metal 
but forces it aside, thus rolling up a 
female thread between the lands of 
the male thread on the screw. Such 
a threading process provides high 


holding strength since there is no 
clearance between’ these _ rolled 


threads and the nut such as exists 
with the conventional screw in a 
tapped hole. Screws of this type 
when once set maintain their grip 
and tight fit effectively yet may be 


removed if necessary for obtaining 
access to the parts which they join 


together. If removed, they must be 
replaced by the same or a similar 


screw since their thread and pitch 
do not correspond to that of the 
standard machine screw. 


Not only are self-tapping screws 
employed with sheet steel, cast steel 
and iron parts but they may be used 
as well in aluminum, die castings, 
slate, ebony, asbestos, copper, and 
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Standard types of heads for machine screws. 


TAPPING operations are elimin- 

ated with these types of screws 
that cut (Shakeproof, left) or roll 
(Parker-Kalon, right) their own 
threads in plain drilled holes. 


plastics. In die cast pieces, whether 
of metal or plastic material, the holes 
for the reception of the screws may 
be cast-in so that all drilling as well 
as tapping is eliminated. 

One of the objections to the use 
of conventional screws and bolts in 
the assembly of electrical appliances 
lies in the fact that under normal 
conditions of operation the appliance 
is subjected to handling and vibra- 
tion which may cause the screw or 
bolt to become loose. Trouble caused 
by loosening of screws and bolts may 
be prevented by the use of spring or 
lock washers. 

The spring washer consists of a 
slotted washer, placed under _ the 
screw head or the nut. This disc is 
slightly dished in shape so that con- 
siderable force is needed to bring it 
to a flat position. When so tightened, 
the spring action of the disc exerts 
a strain on the screw which causes 
its threads to be held in tight con- 
tact with the threads of the tapped 
hole. When the vibration or shaking 
is too violent to be satisfactorily con- 
trolled by a spring washer, some 
type of lock washer may be used 
which actually locks the screw or 
nut to the part against which it bears. 


SPRING washers that help to keep 

threaded fastenings tight, allow great- 

er tolerances in design, and provide a 

limited range of spring action for parts 

held by friction. These are from Wallace 
Barnes stock dies. 





The simplest form of lock washer 
is in the shape of a hardened steel 
ring, similar in appearance to the 
ordinary washer except that it is 
split open on one side with the re- 
spective ends of the spring turned 
slightly up and down.:-When a screw 
head or nut is tightened down against 
such a washer it assumes the posi- 
tion of a flat ring but the ends of 
the ring bite into the screw or nut, 
preventing the nut from turning. 

The locking effect may be further 
increased by constructing a washer 
with a number of tongues, each of 
which functions like the single tooth 
of the simple lock washer. The wash- 
er itself is solid and the tongues or 
teeth may be arranged on either its 
inside or outside edge. Lock wash- 
ers with external teeth are used in 
connection with standard bolts and 
nuts while those with internal teeth 
are better suited for use with ma- 
chine screws. They may also be made 
with external teeth set at the proper 
angle for use under the head of 
countersunk screws. 

When the screw or nut is clamped 
down onto a washer of this type, the 
teeth flatten out but in so doing 
slightly notch the surfaces against 
which they bear. They therefore hold 
the screw or nut from turning, and 
if any tendency toward loosening or 
unscrewing occurs, they bite more 
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HREAD 


deeply into the notches which their 
teeth have formed, thereby holding 
the connection more strongly. Since 
the screw or nut held by such a 
washer requires the exertion of a 
considerable amount of force to re- 
move it, loosening by vibration is 
largely eliminated. 

When an exceptionally heavy lock- 
ing is desired, such lock washers are 
provided with both external and in- 
ternal teeth. For use with brass, 
bronze and aluminum screws and 
nuts, the lock washers are made of 
phosphor bronze. 

A further development for secur- 
ing the locking effect with a mini- 
mum of assembly cost consists in the 
application of the lock washer form 
to the holes by which terminal lugs, 
eyelets, etc. are attached. When 
such members are used in the as- 
sembly they are fastened down by 
ordinary screws and _ the locking 
teeth around the screw hole pro- 
vides the locking element. 

Such lock washers must be drawn 
tight to be effective, but ceramic ma- 





locking is combined with spring 

action Tinnerman Speed Nuts designed for 

assembling porcelain enamelled or 

parts. Either standard machine screws or,plain 
rivets or studs can be used. 


ceramic 


terials, glass or porcelain enamelled 
sheets, may be broken or chipped if 
the nut is drawn down tightly. These 
applications require fastenings com- 
bining locking features with a rela- 
tively large amount of spring ten- 
sion. This result is accomplished by 
replacing both nut and lock washer 
with a hardened nut stamped from 
strip steel. When pushed over 
a standard machine screw, small 
tongues on the stamped nut engage 
the screw threads. When the nut is 
tightened, these tongues are wedged 
into the base of the screw thread 
holding the fastening by friction. 
3eing punched from strip, these nuts 
may take a variety of forms. Posi- 


HEN a nut is drawn _ tight 
against Everlock hardened steel 


lock washers, loosening is prevented 
by the turned up teeth that are forced 


into the nut. 


QUEEZING the bolt threads, 
the fiber collar in the Elastic 
Stop Nut permanently holds the 
nut at any point along the bolt, 
thus dispensing with jam nuts. 
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tioning, clamping, or spacing func- 
tions may be combined. In mak- 
ing blind fastenings, the stamped 
nuts can be spot welded in place 
before final assembly, or a series of 
nuts in strip form can be used. Al- 
though they are usually employed 
with machine screws, special forms 
are adaptable to sheet metal or wood 
screws. A recent development is one 
that can be used on a plain rivet in- 
stead of a machine screw, thus pro- 
viding a rapid, low cost assembly 
method holding parts together under 
spring tension. 

When the product requires a fas- 
tening that will retain its locking 
features even though the nut is not 
drawn tight, jam nuts are often 
used. However, a single nut with an 
inserted collar of fibre accomplishes 
the same result with fewer parts and 
more rapid assembly. The locking 
action is obtained by squeezing the 
fibre collar into the threads of the 
bolt. Thus, the nut will remain in 
any position regardless of vibration, 
changes in temperature or relative 
movement. As an adjusting nut it 
is used in such applications as re- 
frigerator controls, motor starters 
and float switches. As a_ locking 
device, it is applied to transformer 
terminals, porcelain insulators, fire 
alarm equipment, aircraft radio trans- 
mitters and other devices to keep 
electrical connections permanently 
tight. 

Materials used for screws and other 
devices include steel, bronze, brass or 
aluminum as may be best suited to 
the requirements of the appliance and 
the conditions under which it is to 
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operate. Where parts are likely to 
be subjected to moisture and damp- 
ness, the use of phosphor bronze is 
recommended for connection devices 
because of its non-corrosive qualities. 
Where high strength and non-cor- 
rosive features are needed, beryllium 
copper can be used for bolts, nuts 
lock washers. Both bronze and 
beryllium copper are relatively good 
electrical conductors and are 
non-magnetic. 

Aluminum is also being used to a 
greater extent because of the several 


or 


also 


special properties which it possesses. 
Since the aluminum is generally used 
as an alloy it may be obtained in high 
strength for parts such as bolts, nuts 
and screws, or for riveting purposes 
aluminum alone may used. Its 
light weight properties especially rec- 
ommend it in the construction 
portable appliances. 

The high electrical and heat con- 
ducting properties of aluminum and 
its alloys make it especially suitable 
for in electrical assemblies. It 
does not rust nor does it stain any 
other materials with which it may be 
brought in contact even in the pres- 
ence of moisture. When desirable for 
appearance, it may be colored by a 


be 


of 


use 


special dying process which forms a 
color film, integral with the metal 
itself, that will not chip or peel from 
the surface thus treated. 

For permanently fastening pieces 
together the rivet is one of the most 
commonly used devices and is widely 
employed for uniting parts of appli- 
ances in which disassembly will not, 
in the natural course of service, be 
necessary. For such assembly, rivets 
of comparatively soft metals such as 
copper, lead, monel, nickel and alum- 
inum are generally employed so that 
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IRE alarm panels require connections that remain tight, that are corro- 
sion resistant and of high conductivity. These are Elastic Stop Nuts 
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the heading over may be done cold 
rather than by the hot riveting 
process which is employed for the 
assembly of larger tools and equip- 
ment. 

For the rapid assembly of appli- 
ance parts, the drive screw is being 
used to an increasing extent. This is 
a hardened steel screw similar to the 
self-tapping screw except that it is 
provided with a multiple thread of 
much coarser pitch. These 
have a small diameter end which is 
inserted into the drilled or punched 
hole and the screws are then driven 
by hammer blows or by pressure into 
the parts they are to hold together. 

The use of screws, bolts and rivets 
requires a preliminary drilling or 
punching of the holes into which they 
are to fit. When the assembly of 
parts is to be permanent, it is more 
general to employ crimping, solder- 
ing, welding and brazing. With the 
exception of crimping, they are all 
performed under the influence of 
heat which renders them unsuitable 
the assembly of some parts. 
These assembly methods or processes 


screws 


for 






















































are most generally used in the fabri- 
cation of subassemblies, that is, parts 
which in themselves form units which 
are later combined into the complete 
appliance. 

While the crimping 
somewhat limited in the sphere of 
its application, it is a most efficient 
and inexpensive method of joining 
two or more parts together. The 
parts to be thus united are placed 
together, the outer piece having a lip 
or series of lugs that project to a 
slight extent beyond the surface of 
the inner piece. This projecting lip, 
or series of lugs, is then forced over, 
by pressure either manually or me- 
chanically applied, so that it binds it- 
self onto the second part and thus 
effects a secure and permanent union. 
Crimping is employable where the 
only purpose is to hold the parts to- 
gether, but is not generally depended 
upon to produce joints that will be 
tight against gas or liquid pressure. 

When assembly operations include 
ceramic parts, usual crimping or 
riveting operations are seldom satis- 
factory. Tight permanent joints and 
fastenings then require cementing. 
Various types of cements are avail- 
able for assemblies requiring heat 
resistance, electrical insulation, air or 
gas tight joints, permanence and high 
strength. Not all of these properties 
are combined in any one cement so 
that the type used for a given service 
depends on those service conditions 
that are of more importance. 


process is 


DERMANENT assemblies made up of 

simple machined parts cut costs on this 
refrigerator crankshaft. 
Electric conveyor-type copper-brazing 
furnace is used by Queen City Steel 


This General 


Treating Co. 
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For the larger electrical appliances, 
such as refrigerators and oil burners, 
spot, seam and projection welding is 
employed to a large extent, but for 
the assembly of the parts used in the 
construction of the smaller appliances 
and domestic utilities the more gen- 
erally employed assembly methods are 
torch soldering and brazing. 

For successful torch soldering 
many grades of silver solder are now 
available for applications which can- 
not be performed by the use of either 
the soft or the hard _ base-metal 
solders. A fifty-fifty lead-tin solder 
will fuse at about 400 deg. F. (205 
deg. C.) which unfits it for use in 
connection with heating devices. The 
hard base-metal solders require tem- 
peratures of 1625 to 2100 deg. F. 
(885 to 1150 deg. C.), a heat so high 
that thin metal sections would be 
weakened or distorted. By a selective 
composition containing greater or less 
proportions of silver, solders are ob- 
tainable with melting temperatures 
from 1325 to 1600 deg. F. (720 to 
870 deg. C.), thus meeting all rea- 
sonable requirements of assembly for 
both ferrous and non-ferrous metals. 

When using torch soldering, the 
parts to be soldered are placed in the 
relative positions which they are to 
occupy and the edges which are to 
form the joint are torch heated to a 
temperature slightly above that at 
which the grade of solder being used 
will melt. When this temperature is 
reached the solder is applied and, if 


ILVER soldered joints seal this 
refrigerator evaporator at 29 
points making joints that are strong, 
leak-proof and corrosion resistant. 
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QUIRREL cage 

rotors in this 
Milwaukee plant are 
permanently as- 
sembled into a single 
unit by torch solder- 
ing with Handy & 
Harmon high 
strength, high con- 
ductivity silver 

solder. 


the joint has been properly fitted and 
fluxed, the solder will be melted by 
the heat of the pieces and will flow 
readily along the seam to provide a 
perfect joint. The flux, which is ap- 
plied in a paste form before the pieces 
are heated, melts at a temperature 
lower than that required to fuse 
the solder and therefore insures a 
thorough protection against oxidation. 

The assembly of parts by electrical 
brazing has not only provided a rapid 
and economical means of putting 
things together, but has opened up a 
method of reducing costs by joining 
together several simple shapes to form 
units which would be made in a single 
piece by former methods. 

Thus a small pulley which was once 
turned from solid stock, involving 
much wasted material, is now made 
by brazing a stamped steel body to a 
bronze hub. Special bolts which were 
formerly produced by shaping from 
the solid are now fabricated by mak- 
ing the head and shank in separate 
parts which are brazed together re- 
sulting in the saving of both material 
and labor, and producing a bolt of 
superior quality. Many other illus- 
trations of similar economies achieved 
by electrical brazing could be cited as 
the application of the process is today 
being rapidly extended to the fabri- 
cation of all kinds of small parts. 

For this electrical brazing, the 
parts to be united are machined, 
stamped or otherwise prepared so 
that they will fit together reasonably 
well when assembled. Having been 


put together, the brazing material is 
placed around the joint, usually in 
the form of wire, but where more 
convenient it may be applied in the 


form of a paste or powder. The 
pieces are then ready for brazing, 
which is performed in an electric 
furnace, usually of the continuously 
operating type provided with a belt 
or mesh conveyor upon which the 
pieces are placed and fed through 
the brazing and cooling chambers. 
30th of these chambers are filled with 
an inert gas so that brazing and cool- 
ing takes place in a neutral atmos- 
phere thereby obviating any possi- 
bility of oxidation. The completed 
units come out clean and free from 
discoloration. In the brazing cham- 
ber the temperature is maintained at 
a point at which the brazing medium 
will be melted and drawn by capillary 
attraction into the joints. The braz- 
ing completed, the pieces pass into 
the cooling chamber, which is main- 
tained at a temperature of about 200 
deg. F. where they remain, still in a 
neutral atmosphere, until the brazing 
material has thoroughly hardened. 

The brazing furnace, constituting 
as it does a rather elaborate set up, is 
restricted by practical considerations 
to quantity production where it may 
be kept in continuous operation. Its 
scope of work, however, is so wide 
that by the proper selection of solders 
and fluxes, it may be used for the 
assembly of all kinds of machine and 
appliance parts of the same or of 
different metals. 





BEST DESIGN OF THE MONTH 


BECAUSE 


this Henry Dreyfuss-designed Hoover 
vacuum cleaner is a thoroughly complete 
concept from general appearance design to 
the details of the cord clip, rubber shoe, 
plastic housing and magnesium die-cast 
frame it receives citation as the ELEC- 
TRICAL MANUFACTURING Best Design 
of the Month for November. 


Notable is the use of a magnesium die 
casting (two-thirds the weight of alum- 
inum). The plastic housing for the -motor 
is said to be the largest yet attempted for 
a household electrical appliance. 


Based upon what Hoover calls the 
“ensemble” idea, this design co-ordinates 


the aluminum-alloy accessory tools with 
the rug-cleaning function in a remarkably 
simple way. While the motor is running 
operating changes may be effected. 


Colors, stratosphere gray and clear blue. 
A signal indicates when the bag should be 
emptied. Built-in lighting continues as 
does the two-speed motor feature institut- 
ed in a previous year. 
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New Design, 







New Performance 


The complete sander 
One of the most amazingly versatile 


home workshop aids yet produced, 
this universal sander is an important 
product design because with but one 
motor and a minimum of intermediate 
auxiliaries it performs over a wide 


range of duties. 


ESIGNED to take care of the 

demand for a surfacer to do 

work which heretofore could 
only be performed on much larger 
and more expensive machines our 
new universal surfacer offers a dis- 
tinct product improvement. Schools, 
small shops and craftsmen can now 
do “stroke” surfacing on large areas 
and panels up to 36 in. in width and 
practically any length at only a frac- 
tion of the investment which was 
required formerly. This machine is 
not merely a belt sander but combines 
three distinct functions into one ma- 
chine, forming what is undoubtedly 


the most complete surfacer. Many 
worth-while features are incorpo- 
rated. It surfaces wood, metal, 


molded plastics, fibre, bone, cork and 
countless other materials with amaz- 
ing speed and ease. 

The most modern methods of de- 
sign and materials were incorporated 
in this machine so that production in 
large quantities and at a low cost 
could be readily obtained. However, 
although low cost and _ production 
quantities were prime considerations 
in designing this machine, nothing 
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Skillful use of cast 
iron, die castings and steel offers the 
materials basis. 


was sacrificed to produce a first-class 
product embodying features of much 
more expensive and larger machines. 
Gray iron castings, die castings and 
steel are used. All materials were 
carefully considered so that the best 
advantages of each, without sacrific- 
ing anything in strength or appear- 
ance, are brought out in their appli- 
cations to this machine. 

“Stroke” surfacing which enables 
the operator to surface large areas 
is done by placing the work on a 
rolling table under the lower section 
of the horizontal abrasive belt. The 
pressure is applied with the “stroking” 
block and a motion similar to that 
required for ironing or pressing is 
used, 

For the type of work ordinarily 
done on the conventional belt sander 
there is a ground cast iron table 1634 
in. long and 4% in. wide under the 
upper section of the abrasive belt. 
Here the work is surfaced by simply 
holding it against the stop table and 
abrasive belt. This work can be done 
with the abrasive belt in either a hori- 
zontal or vertical position. Changing 
the position of the belt from horizon- 
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ENGINEERING DEPARTMENT 
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tal to vertical can be done rapidly and 
easily. Aluminous oxide abrasive 
belts 414 in. wide and 64% in. long 
are supplied in three grits. 

The disc sander which is 10 in. in 
diameter is of cast iron and is accu- 
rately balanced. Mitre work can be 
sanded conveniently and at varying 
speeds. A hinge table of cast iron ac- 
curately ground is adjustable to va- 
rious angles from 90 deg. to 45 deg. 
providing accuracy and convenience. 
This table is 12 in. x 6 in. and is 
easily removed by pulling out two 
hinge pins. 10-in abrasive discs are 
applied with a special quick setting 
cement. These discs are also fur- 
nished in three different grits for 
various surfacing needs. 

The source of power for this machine 
received special consideration and en- 
tailed much experimenting. Two mo- 
tors are used—one for the suction 
units and one for driving the machine. 
For motive power, a % hp. 1750 rpm. 
capacitor-start motor is recommended 
for ordinary work. The motor for 


the suction unit is a high speed Uni- 
versal motor, 17,000 rpm. especially 
designed to fit the suction fan for 
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this unit. The ™% hp. motor together 
with the 4-step cone pulleys on the 
machine, provide speeds of 1150- 
1550-1950 and 2250 rpm. Belt speeds 
1580-2130-2680 and 3500 feet 
per minute. 


are 


The gray iron base casting is ma- 
chined for the support column on 
which the entire unit may be raised 
or lowered. The support column is 
accurately ground steel heavy duty 
tubing, 234 in. in diameter and swiv- 
els with the complete assembly in 
the The unit 
entirely around. 

A motor bracket clamps to the tub- 
ular column. This provides quick 
drive-belt adjustment and accommo- 
dates practically any motor up to 
1 hp. This bracket has an adjust- 
ment so that the motor will not in- 
terfere with the work being done. 
Adjustment of the motor bracket is 
essential to provide clearance when 
changing the position of the belt 
sander from a horizontal to a vertical 
position. 


base. can be swung 


The combination guards and dust 
collecting hoods for the pulleys are 
quickly and easily removed for sand- 
ing irregular contours. These hoods 
are equipped with adjustable dampers 
to regulate suction of the dust collect- 
ing system. The stop table on the 
belt sander is of cast iron, accurately 
ground. It is 1034 in. and 
a scale quadrant indicates positions 
from 90 deg. to 45 deg. <A milled 
slot is provided for a mitre gauge. 
The drive pulley and idler pulley of 
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TROKE _ sanding 
with the abrasive 
belt in the hori- 
zontal position. 


MAITRE-sanding 


with an accu- 
rate angle plate 
base. Note flexible 
built-in lighting. 


unit aluminum 
accurately balanced. 
These pulleys turn on dust sealed 
ball bearings which will seldom, if 
ever, attention. 

A ground steel tubular column car- 
ries the pulleys for the belt assembly. 
This column a carrier 
for the dust which passes from the 
hoods to the dust bag. The dust bag 
under the table out of 
A rolling table which trav- 
els on steel rails and rolls aids great- 
The table 
is 48 in. x 14 in. and is moved readi- 
ly by means of the rolls allowing 
movement in and out under the abra- 
sive belt. 


belt sander 


castings 


the 
die 


are 


need 
also acts as 
is attached 


the way. 


ly in surfacing large areas. 


- 


A 





IMPLICITY with 

a seperately-mo- 

tored suction dust- 

collector. Note 

dual connection 
pipes. 


(— ONVENTION- 

AL sanding work 

done on the cast 
iron table. 































The belt tensioning adjustment is 
a simple, yet positive device for se- 
curing the correct tension on the 
Most of the tension is 
absorbed by the coil spring which 
greatly prolongs the life of the belts. 
Fine adjustments are readily secured 


abrasive belt. 


with this arrangement. The pulley 
aligning mechanism is a simple, yet 
sturdy arrangement. It is supported 
on the same heavy cast iron bracket 
as the idler pulley. This arrange- 
ment provides adjustment in bring- 
ing the pulley level so that the belt 
will track in the center. Accurate 
adjustment at this point is very essen- 
tial to keep the belt from coming off. 
The adjustable table under the upper 
section of the abrasive belt raises and 
lowers by means of a bracket having 
two way adjustment. This assures 
accurate alignment with the pulleys. 
This table is accurately ground cast 
iron and is 16 in. long and 4% in. 
wide. 


A stop collar with adjusting screws 
controls movement of belt assembly 
to a horizontal or vertical position. 
This mechanism is simple, yet efficient 
and allows any rapid changes in the 
position of the belt sander unit. A 
screw 34 in. in diameter permits the 
complete unit to be raised or lowered. 
This screw allows movement up and 
down for a distance of 8% in. 

The dust collecting unit or suction 
system efficiently draws the dust from 
the belt sanding unit or the sanding 
disc. Suction is provided by high 
speed motor and fan. The dust passes 
from the hoods or guards through the 
tubular steel column. The flexible 
suction tube is easily disconnected 
from the hoods on the belt sander 
unit to the disc sander which is pro- 
vided with the dust collecting base 
having an outlet to receive the suc- 
tion tube. The combination of the 
many features and ingenious adjust- 
ments assure all around satisfaction 
and long life. 
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ORROSION of metals may 
occur in two ways: by direct 
chemical attack from gases 

such as hydrogen sulphide or by elec- 
tro-chemical action. The ability of 
any metal to resist electro-chemical 
corrosion, or to protect any other 
metal from corrosion is indicated by 
its position in the electro-chemical 
series. Metals highest in the series 
possess the greatest tendency to cor- 
rode, and for this reason protect met- 
als lower in the series when in in- 
timate contact. Thus, a zine coating 
protects iron against rusting. When 
zinc-coated iron is exposed to the at- 
mosphere a slight galvanic action is 
set up between the zinc and iron, 
and the zinc suffers corrosion at the 
expense of the iron. Similarly, when 
tin-coated copper is exposed, the tin 
undergoes corrosion, protecting the 
copper. 

This condition takes place regard- 
less of the thickness of the coating. 
The only advantage of a heavier coat- 
ing is that it lasts longer, but under 
ordinary atmospheric conditions 
where a slight amount of moisture 
is the only exciting liquid, the gal- 
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First aid for the user of corrosion- 
resistant metal coatings. How to 
clean and prepare the surface. Which 
metal to use and why. Costs and ad- 
vantages. Hazards and short-comings. 










Metal Coatings That Protect 


Zinc, tin, chromium, cadmium, nickel, 
aluminum or lead-tin. Spray, dip, 
electro-deposit or fuse. All part of a 
somewhat involved technique which 
Mr. Kelly has thoroughly mastered. 


Other Metal Surfaces 


By J. F. KELLY 


ENGINEER IN CHARGE 
OF METALLIC FINISHES 
WESTINGHOUSE ELECTRIC 
& MFG. CO. 


vanic action is quite small, and the 
protective coating may last for several 
years. 

Coatings that are below the base 
metal in the electro-chemical series, 
such as lead or tin on iron, simply 
act as a covering like a paint or var- 
nish. If the coating is not complete, 
portions of the base metal that are 
exposed will corrode. 

Good adhesion of a metallic coat- 
ing requires thorough cleaning of the 
base metal surfaces before coating. 
In order to remove the scale from 


ELECTRO-CHEMICAL SERIES 
FOR PROTECTIVE COATINGS 


Any metal in this list protects other metals lower 
in the list 


ZINC 
CHROMIUM 
CADMIUM 

IRON 
NICKEL 
TIN 
LEAD 
COPPER 
SILVER 
GOLD 


hot pressed steel, a hot 10 per cent 
solution of sulphuric acid is used, but 
this cleaning operation may cause 
trouble, due to hydrogen embrittle- 
ment. This condition is reduced to 
a minimum by using an inhibitor in 
the acid solution. The function of 
the inhibitor, the composition of 
which is usually kept secret, is to 
keep the evolution of hydrogen to 
a minimum. For parts that have ab- 
sorbed hydrogen, the brittleness can 
be reduced by heating or boiling the 
parts in water for several hours. 

To remove sand from iron and 
steel castings, they may be immersed 
in a hot 10 per cent solution of hy- 
drofluoric acid for 20 to 30 min- 
utes and the parts are then washed 
in hot water. 

To remove dirt and grease from 
brass, bronze and copper the parts 
may be immersed in a hot alkaline 
cleaning solution, made up of 6 oz. 
of cleaner to one gal. of water. Parts 
are then dipped in a solution of 1 
part nitric acid and 1 part sulphuric 
acid and rinsed in water, repeating 
the dipping until a bright appearance 
is obtained. 





























[OT dipped galvanized parts. The 

excess zinc was thrown off in the 
centrifugal machine. The nuts were 
tapped after galvanizing. The bolts are 
threaded before galvanizing. This coat- 
ing is harder than a cadmium coating, and 
is used on line material and structural 

parts. 


Dirt and grease are best removed 
from zinc and aluminum die cast- 
ings by washing with an organic sol- 
vent such as carbon tetrachloride. 
The parts are then etched in a mix- 
ture of nickel chloride and hydro- 
chloric acid or manganous sulphate 
and hydrochloric acid depending upon 
the type of alloy being plated. 


ROTECTIVE coatings for iron 

and steel parts may be applied 
by dipping the parts into molten metal 
or by electro-plating. The hot dip- 
ping or galvanizing process of apply- 
ing zinc is the oldest of present day 
commercial finishes, and is widely 
used today. After the work to be 
galvanized has been thoroughly 
cleaned, it is fluxed by immersing it 
in a mixture of one part hydrochloric 
acid and four parts water and then 
dried at about 212 deg. F. (100 deg. 
C.). This drying operation must be 
complete, for if the work is not per- 
fectly dry it may cause an explosion 
when it is immersed in the molten 
metal. The temperature at which the 
molten zinc is held depends somewhat 
on the size of the articles to be gal- 
vanized. For small work dipped by 
hand, the temperature should be be- 
tween 810 and 850 deg. F. (450-480 
deg. C.). 

Excess zinc can be thrown off by 
a centrifugal force after the parts 
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are removed from the galvanizing 
bath. This process is machine gal- 
vanizing, and is especially useful in 
throwing off excess zinc in galvaniz- 
ing small threaded parts such as nuts 
and bolts. However, threaded parts 
must be machined with an allowance 
of 0.004 to 0.008 in. for the thickness 
of the zinc coating. The cost of hot 
dip galvanizing is about 3 cents per 
pound of parts finished, and is there- 
fore one of the cheapest as well as 
one of the best protective finishes for 
iron and steel parts. 

Sherardizing is another process of 
applying a coating of zinc to articles 
of iron and steel to make them rust- 
proof. In this process zinc first forms 
an alloy with the underlying metal, 
and then additional deposits of zinc 
form a protective layer. In contrast 
with galvanizing, this coating is not 
pure zinc, but a zinc-iron alloy. 


Sherardizing is performed in a 
steel drum about 18 in. in diameter 
and 3 or 4 feet long. Alternate lay- 
ers of zinc dust and material are 
placed into the drum, filling it within 
a few inches of the top to allow for 
any expansion that may take place. 
The drum is then placed in a fixture 
and revolved at about one rpm. while 
being heated by a gas flame or resist- 
ance heater. The complete operation 
requires about 12 hours at a tempera- 
ture of 730-750 deg. F. (390-400 deg. 
C.). At the end of the heating pe- 
riod the drum is set aside and allowed 
to cool without opening the drum as 
the zinc dust will fuse and burn if 
exposed to the air while hot. After 
cooling, the drum is emptied and the 
surplus zinc dust saved. 

Composition of the zinc dust is im- 
portant in the process of sherardiz- 
ing. It is common practice to start 
with a mixture of 80 per cent metal- 
lic zine and 20 per cent zinc oxide. 
During the process the percentage of 
metallic zinc will decrease and iron 
will accumulate in the mixture. Best 
results are obtained when the metallic 
zinc content of the dust is not allowed 
to drop below 69 per cent and the 
iron is not allowed to go above 3.75 
per cent. 

As in galvanizing, the thickness of 
the zinc deposit is such that allow- 
ance must be made for the increase 
in dimensions. When threaded parts 
are to be sherardized, an allowance 
of 0.004 to 0.009 in. must be made 
for this deposit. The cost of sherard- 
izing is about 2 cents per pound of 
parts. Calorizing is carried out in 
much the same manner as sherardiz- 
ing except that a coating of alumi- 
num is obtained. 


PROTECTIVE METAL COATINGS FOR COPPER, BRASS AND BRONZE 


NOM- 

TYPE OF INAL 
COATING | THICK- 
NESS 


Nickel— 0.0005 to) Organic Acids 
electroplated 0.001 


PROTECTS 
AGAINST 


Cadmium—  |0.0005 to) Marine exposure | Dull white 4 


electroplated 0.003 | 

Chromium— |0.00005to} Weather 
electroplated | 0.0001 | 

over nickel 

Silver 0.0005 to! Industrial 
electroplated | 0.00175 | atmosphere 
Tin— 0.0005 to} Hydrogen 
electroplated | 0.001 | sulphide 

Tin 0.00002to} Coating not 
tartar process | 0.00003 | durable 
Tin-Lead—  |0.0003 to! Sulphuric acid, 
hot dio 0.0004 | industriel gases 








COST 
| APPEAR- | (Cents 
| ANCE per 

pound) 
| Un- 4 Small parts 
| polished | 
| Polished | 35 


TYPICAL 
APPLICATIONS 


Screws, dial plates 
Brass hardware 

| Bright | high | Brass hardware 
Misc. parts 


| Smooth 

| white 

| Smooth | Small copper parts 
white | Food containers 
Smooth To color copper and 

| white brass hardware 

| Rough, Copper connectors, 
white contacts, shunts 


Studs and contacts 
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Whereas electroplating formerly 
was carried out with a view of im- 
proving the appearance of the base 
metal—for example, gold or silver 
plating for decoration—today plating 
is applied primarily to protect the 
base metal from corrosion. For 
bright protective finishes, steel is elec- 
troplated with nickel or chromium. 
The protective value of nickel, plated 
directly on steel depends almost en- 
tirely upon the thickness of the coat- 
ing. At least 0.0005 in. is required 
for good protection under mild con- 
ditions, and at least 0.001 in. for se- 
vere conditions. While this  thick- 
ness of nickel coating will resist rust, 
it has little resistance to tarnish. This 
is where a chromium coating has the 
advantage over nickel. A chromium 
coating only 0.00002 to 0.00003 in. 
thick over nickel adds but little to the 
protective value of the coating but 
does maintain its bright appearance 
because of the resistance of chromium 
to tarnishing. Thick coatings of 
chromium from 0.00005 to 0.0001 in. 
not only greatly increases its resist- 
ance to tarnish, but also improves 
the protection which it affords against 
corrosion. 

Chromium and cadmium are two 
of the most commonly used electro- 
deposited coatings for iron and steel 
parts. Chromium plating has caused 
some trouble, however, in showing 
signs of pitting or discoloration, but 
usually this is because the chromium 
deposit is too thin. In such cases, 
the procedure has been to copper plate 
and buff, nickel plate and buff, and 

































then apply a flash of chromium 
followed by a rinse in cold water, 
after which water stains are wiped 
off with a cloth. If a heavier coating 
of chromium is applied, many of the 
failures in chromium plating are 
eliminated. 

Chromium plating differs from 
other plating processes in that insolu- 
ble anodes are used. Chromium 
anodes can be used, but as they are 
more expensive than chromic acid 
added to the plating bath, and as 
the anodes tend to produce an ex- 
cessive concentration of chromate in 
the bath, they are not advantageous. 
For the insoluble anodes, a composi- 
tion of 94 per cent lead and 6 per 
cent antimony has been found satis- 


factory, and the plating solution is 


PROTECTIVE METAL COATINGS FOR IRON AND STEEL 





NOM- COST | 
TYPE OF INAL PROTECTS APPEAR- | (Cents | TYPICAL 
COATING THICK- AGAINST ANCE per APPLICATIONS 
NESS 
Copper 0.001 to | Indoor exposure | Un- 4 
electroplated 0.003 polished |}To color small parts 
Polished 90 |) 
Nickel— 0.0005 to} Weather Un- 4  |)\Small parts, 
electroplated 0.001 | Organic acids polished |+}control handles, 
| Polished 35 |Jscale plates 
Chromium 0.00005 to! Outdoor exposure} Good high | Control handles, 


electroplated | 0.0001 | Wear resistant 
over nickel | 
Cadmium— 0.0005 to) Weather 


electroplated | 0.003 | Marine exposure 


| hardware 


Dull white 4 Hardwere 
Mechanical parts 


| (not organic acid 


| vapors) 

Zinc | 0.004 to | High temperatures Rough gray 9 Cast iron grids 
sherardized | 0.005 relay parts 
Zinc 0.004 to | Industrial Fair 3 Line material 
galvanized 0.005 | atmospheres structural parts 

(not recommended 

for marine service) 
Aluminum— | 0.005 to | High temperatures| Rough gray) — Hardware 
calorized 0.010 
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\VARIOUS cadmium plated parts. Cad- 

mium presents a better appearance 

than does zinc after being exposed to a 

marine atmosphere; also suitable for out- 
door industrial atmosphere. 


replenished by adding chromic acid. 
The temperature of the plating bath 
is held to about 110 deg. F. (45 deg. 
C.). The current density required 
is about 100 to 200 amperes per 
square foot. The cost of chromium 
plating is high, and depends on the 
size and the shape of the pieces as 
well as the thickness of plate, so that 
no cost figure can be given. 

Cadmium plating has been exten- 
sively applied in recent years. One 
advantageous feature about a cad- 
mium finish is that a coating fairly 
resistant to corrosion can be applied 
to threaded parts without calling for 
undersize threads or oversize holes; 
an important factor. 

Cadmium plating machines are 
equipped with steel anode holders 
with cadmium balls as anodes. The 
plating solution is maintained at room 
temperature, with current densities 
from 9 to 47 amperes per square 
foot. Cost of cadmium plating is 
about the same as for galvanizing, 
about 4 cents per pound of work to 
be plated. 

Spring steel that is cadmium plated 
often becomes brittle due to the ab- 
sorption of hydrogen during the plat- 
ing process. This brittleness can be 
remedied by heating the parts in an 
oil bath for two or three hours at 
a temperature of about 480 deg. F. 
(250 deg. C.). 

Copper and brass parts after being 
cleaned can be coated with pure tin 
or an alloy consisting of 42 per cent 
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tin and 58 per cent lead. This coat- 
ing is applied by a hot dipping oper- 
ation similar to that used in galvaniz- 
ing. However, the coating is not so 
heavy as that of zinc. On nuts and 
bolts that have usual thread _toler- 
ances it is not necessary to cut under- 
size threads. The cost of the hot 
tinning is about 4 cents per pound of 
finished parts, about the same as the 
cost of zinc coatings for steel. 

Tin coatings can be applied to cop- 
per and brass parts chemically by the 
cream of tartar process. Parts to be 
tinned are placed in a copper container 
between layers of perforated tin 
anodes in close contact with the parts. 
A boiling solution of cream of tartar, 
(™% oz. per gal. of water) is added 
to the container, and the container 


heated. The solution is kept boiling 
continuous for 4 to 6 hours. The 
tartar solution dissolves the tin which 
is then deposited on the copper and 
brass parts. Once the surfaces are 
coated, no more tin can be deposited, 
so that the parts receive a very thin 
coating. After removing the parts 
from the container, they are thor- 
oughly washed in hot water to remove 
all traces of the tartar solution. 

Of the two methods of coating non- 
ferrous parts the hot-dipped tin-lead 
coating has been used in preference 
to the tartar process, because the 
coating obtained by the tartar process 
is rapidly attacked by atmospheres 
such as found in oil fields where hy- 
drogen sulphide gas is present. In 
wet weather, the finish may be de- 
stroyed in only a few days. To re- 
sist just such conditions, the lead- 
tin coating was developed in the lab- 
oratory, arriving at a composition of 
42 per cent tin and 58 per cent lead 
which proved to be the most resist- 
ant to corrosion. Another important 
advantage of the tin-lead coating is 
that it forms an excellent base for 
soldering, whereas it is impossible to 
solder over a tartar coating. 

Protection of aluminum with an- 
odic oxide coatings of various kinds, 
has been practiced for many years, 
but until recently anodic coatings 
have been used mostly for the pro- 
tection of aircraft parts, although it 
was also used for refrigerator ice 
cube trays. Early processes employed 
a 3 per cent solution of chromic acid 
for the electrolyte. The principal ob- 
jection to its use was the fact that 
the coating was dark gray in color 
and a whiter finish was preferred. 
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HEAVY coating of silver on stationary 

and moving contact surfaces. Resists 

wear and has less contact resistance than 
plain copper. 


This led to the development of the 
alumilite process which produces a 
colorless oxide film by anodic oxida- 
tion of aluminum in a dilute sulphuric 
acid solution. In anodizing, the ob- 
ject is placed in a bath of 25 per cent 
(by weight) of sulphuric acid with 
a current density of 14 amperes per 
square foot for % hour. The bath 
is kept at room temperature. This 
type of anodic coating has no ten- 
dency to stain when aluminum trays 
stand filled with water for long pe- 
riods. 

Anodized objects can be colored by 
dyeing the anodic coating with water 
soluble organic dyes. The solutions 
range in concentration from 0.4 to 
1.2 per cent dye by weight. The tem- 
perature of the dye solutions is kept 
at about 170 deg. F. (77 deg. C.). 
About 15 minutes time in the dye so- 
lution is required for the maximum 
depth of color. 

In the Schoop spraying process, a 
coating of metal is sprayed on the 
part and adheres mechanically. In 
applying the coating, a fine wire of 
metal is fed into the reducing zone 
of a torch flame at such a speed that 
the end of the wire in the flame zone 
remains stationary, the melting rate 
being equal to the rate of feed. Un- 
der such conditions the wire melts a 
drop at a time and at the instant of 
formation each drop is picked up by 
a blast of air. The resulting spray 
of fine particles into which the drops 
are divided takes the form of a di- 
verging cone. Any suitably prepared 
object placed in the path of this spray 
is coated with little rise in tempera- 
ture. Metallic parts to be coated 


are cleaned by sand blasting prior to 
coating. Steel shafts which have 
been machined under specified dimen- 
sions have been salvaged by coating 
with iron using the spraying pistol. 
One interesting application of this 
process is coating carbon brushes 
with copper. 

Of the finishes described, the three 
most generally used for steel parts 
are sherardizing, cadmium plate and 
hot dipped zinc. Sherardizing coat- 
ings are not only the lowest in cost 
but also have the best resistance to 
heat. A cadmium deposit will melt 
at 575 deg. F. (319 deg. C.), a zinc 
coating will melt at 755 deg. F. (419 
deg. C.), while a sherardized coat- 
ing since it is a zinc-iron alloy, will 
withstand a red heat. This finish is 
particularly advantageous for cast 
iron grids or other iron and _ steel 
parts that may become heated for 
short periods of time. 

Thin coatings of either cadmium 
or zine furnish better protection 
against corrosion of steel in most nor- 
mal climates than do coatings of 
nickel or chromium of equal thick- 
ness. In marine or rural atmosphere 
either zinc or cadmium coatings with 
a minimum thickness of 0.0005 in. 
furnish protection against rust for 
several years. However, zinc in a 
marine atmosphere forms a_ basic 
zinc carbonate while cadmium does 
not form this carbonate. Conse- 
quently, cadmium surfaces preserve 
a better appearance around a marine 
atmosphere than do zinc coatings. 

In electrical devices such as circuit 
breakers, switches and relays exposed 
to corrosive atmospheres, current- 
carrying properties of the contact sur- 
faces may be affected by corrosion. 
Hydrogen sulphide is perhaps the 
most common and at the same time 
the most harmful corrosive gas. Cop- 
per is very susceptible to corrosion 
by hydrogen sulphide gas, relatively 
small concentrations forming black 
films of high electrical resistance on 
the metal, greatly reducing the cur- 
rent carrying ability of the contact 
surfaces. Silver becomes discolored 
when exposed to this gas, turning 
dark gray in appearance. On cad- 
mium, hydrogen sulphide forms a 
light yellow film which is almost in- 
visible, but which is a poor conductor. 
Silver is superior to cadmium or cop- 
per not only with respect to the elec- 
trical resistance of these corrosion 
films, but also with respect to the be- 
havior of the contact. 
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As the Editor Sees It— 


EGARDLESS | of 
whatever other 


significance the recent 
Now a Necessity national 


Realistic Thinking 


election may 
bear for business inter- 
ests it is a clear-cut call for such realistic thinking 
as American industrialists have seldom needed. Only 
a sense of implacable reality can co-ordinate the 
thinking of past years, specifically the past four, 
with the absolute necessities of the four ahead. 

Call it a new Machiavellianism, if you will, but 
the facts are that survival being the dominant im- 
pulse of man the objective of survival will lead 
henceforth to such policies as may be necessary to 
bring about that end. Thus, upon the labor, regula- 
tory, marketing, political, pseudo-economic and so- 
cial fronts American business will be found compro- 
mising, and even anticipating compromise, rather 
than combating forces which it has hitherto con- 
sidered it to be right and reasonable to oppose. 

We are not among those who see disaster ahead 
nor are we convinced that the nation stands on the 
threshold of a new Utopia. The essential and basic 
character of the American tradition has not yet 
changed. ‘There is, for example, a good old Yankee 
trait called “out-smarting’’ and it seems that there 
will be a lot of “out-smarting’’ done. We look for 
several years of greatly increased business activity 
and profits just ahead and they will, as always, ac- 


crue to alert, progressive, resourceful minds. 


NE of. the earli- 
est of successful, 
electrically - operated, 


New Products Arise 
From New Materials 


domestic appliances 
was the vacuum clean- 
er. In various forms, and in various ways, it has 
achieved a remarkable market saturation. One 
might think it to have reached a relatively stable de- 
sign-engineering situation. Yet, a most striking in- 
novation has just taken place in this field with the 
development of the new Hoover. 

Lightness has always been one of the vacuum 
cleaner manufacturer’s objectives but the Hoover 
now employs magnesium as the die-cast metal for 
its frame because magnesium is one-third lighter 
than aluminum itself. Henry Dreyfuss has adopted 
a top-housing of molded plastic. Duralumin ap- 
pears where its strength in some cross sections is 
advantageous. Various design features have been 
incorporated as noted elsewhere in this issue. 


DECEMBER, 1936 


Most notable significance appears to lie, however, 
in the skill and resourcefulness of those responsible. 
That is a true fundamental of good design thinking 
and one upon which progress in the field of electric- 
ally operated products has long been based and upon 
which will rest the progress of the future. 

Correspondingly, to those who attended the metal 
show in Cleveland this year there was liberal stim- 
ulation in the exhibits and facts therein disclosed 
and it is probable that in the months to come many 
familiar electrical products will be wholly altered 
and vastly improved through the fundamental 
knowledge gained by visitors to this exhibit. 


EVERAL years 
ago, before the late 


depression was vanish- 
to Plan or Let Grow? ing quite so fast into 


New Industries; 


the past, many econo- 
mists and research workers as well as top executives 
wondered what new industries would arise in Amer- 
ica to stimulate markets and speed up the lagging 
industrial machine. Most favored by commentators 
as the bright hope for the immediate future was air 
conditioning. It was ballyhooed and boosted by press 
and speakers. Now, while air conditioning has done 
well indeed and has a really splendid future, it was 
not the bright hope of the moment that many fore- 
saw. In 1936, after about five years of effort, unit 
air conditioner sales will approximate $3,000,000. 
On the other hand, unanticipated, unheralded and 
virtually unencouraged, there has arisen an automo- 
bile trailer manufacturing business which in a single 
year has startled industrialists by its rapid expan- 
sion, by its public acceptance and by the large number 
of companies involved. 1936 trailer business will 
approximate $14,000,000. Once again, the public has 
wholeheartedly taken unto itself, not what it was 
anticipated to want, but that which really appealed 
strongly to it. 

Each month in ELectricAL MANUFACTURING 
there are reported numbers of novel applications, new 
uses or new products which offer potentialities for 
new industries or for new activities by established 
companies in the electrical manufacturing field. 
Some of these novel applications of past months 
have achieved quick success, some of them have 
dropped into obscurity and some of them yet await 
the test of time. Whenever one hears of apparently 
excessive planning for certain results it is well to 


consider time and public-acceptance factors. 
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New Designs 







To meet and create new markets as 

well as to hold old ones the electrical 

manufacturer must and does keep 

alert in the use of new and better 

engineering, appearance, materials 
and service. 


This super, super 
radio receiver has 
37 tubes, six 
speakers and a 
powerrangefrom 
50 to 75 watts. 
Receives entire 
range of music 
from lowest to 
highest frequen- 
cies of tones and 
overtones. 






























































A clever adapta- 
tion of three 
stage lighting has 
been accomplish- 
ed in this com- 
mercial Indirect- 
Lite. Adjustable, 
it can be used as 
a pinitup or 
permanent fix- 
ture on the wall, 
on counter top 
or ledge or for 
flood lighting. 
Furnished wired 
for either 200- 
300-500 watt or 
straight 300 or 
500 watt lamp. 


Unique is the word 
for this new design 
of oil burner. 
Sphere-enclosed, 
the pressure atom- 
izing burner has 
automaticcontrols. 
The pedestal is 
chrome plated and 
the shell (or ball) 
comes in contrast- 
ing colors to match 
boiler or general 
color scheme. No 
wire or tubing con- 
nections visible. 


S-K Company 





Railley 


High speed in bread 





Something new in 
coffee mill design 
with lustrous black 
and chromium finish. 
Upper _ illuminated 
panel for advertis- 
ing, etc., and lower 
one to show grade of 
grinding being de- 
livered are two of 
the features. 


slicing can be ac- 
complished with 
styled for appear- 
ance and carefully 
engineer-designed 
machine. The ca- 
pacity is 40 to 50 
loaves per minute. 


the 


Fay-Egan Manu- 
facturing 


Automatic saw 
blade tension makes 
it impossible tostrain 
blades. Thin 
saws cut even slice 
with minimum 
crumb. 





Crosley Radio 


Housed in a 
case of brown 
molded plastic 
withchromium 
dial face, this 
attractive port- 
able time 
switch can be 
employed to 
turn on or off 
at specified 
time a sun 
lamp, washing 
machine, radio, 
radiant _heat- 
ers, etc. 


Bakelite 


Py 


teak Cole . 
Te ALR ta P 










Hobart Manu facturing 
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Ackerman-Gould 


Some features 
claimed for Shad- 
owgraph scale 
are long travel 
for delicate 
weights, increas- 
ed speed in high 
speed produc- 
tion, weighs out- 
of-level, its own 
illumination. 
Completely self- 
contained and 
portable. Scale 
capacity 5 lbs. 


Exact 
Weight Scale 


Teeth and gums stimulated with this new electro-massage 
toothbrush. Bristles vibrate at rate of about 3,000 times 
per minute. All hard vibrating parts protected inside 
special metal head. Simply plug into any convenience outlet. 
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Electric heat goes to 
playing card mono- 
graming. This ma- 
chine of rigid con- 
struction, simple op 
eration, black enam- 
el finish and resilient 
mounting on 
wood base, will 
monogram any deck 
of playing cards in 
three minutes, 


Featuring new power 
unit and bath at lower 


plating machine can 
be plugged into any 
110 volt outlet. Usual 
motor generator set 
Can be 
used for a variety of 
work such as refriger- 
ator parts, radio parts, 





Electro-Massage Tooth Brush 


Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


tin- 





Erase the modern 
way with this elec- 
tric Motoraser. 
Mechanism con- 
m tained in two-piece 
housing of moulded 
composition, 3 in. 
long 2% in. in 
diameter. Equip- 
ped with cord and 
dozen assorted 
erasers. 


Keuffer & Esser 











This new colloid 
mill is useful for 
grinding vege- 
tables, fruits, 
meats; for mak- 
ing homogenized 
baby foods, etc., 
in the home, hos- 
pital, labora- 
tories, etc. Only 
the electric way 
could bring the 
results obtained. 
Equipped with 
temperature 
control 


Epbenbach, Inc. 
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OST air conditioning equip- 
ment is of a relatively large 
and expensive type. The 

main factor which suggested the de- 
signing and building of the Hexcel 
portable humidifier was the apparent 
opportunity to provide a_ portable 
unit, which would need no special 
installation such as water supply and 
drain piping, and could be used in the 
thousands of dry, overheated offices, 
apartments, hospitals, etc., where 
there is no central air conditioning 
plant, and none is likely to be in- 
stalled, to properly humidify the air. 

After it was determined that there 
was a real need for a portable hu- 
midifier, the next consideration was 
simplicity of operation so that the 
unit would do its work properly with- 
out any further attention than occa- 
sionally filling with water. The next 
factor that had to be considered was 
the servicing of the unit in case of 
necessity. A unit should be so con- 
structed so that the ordinary electrical 
dealer, or even any person who is 
mechanically inclined, could service 
it easily. The next factor was to 
build a unit that was neat, compact, 
and had sales eye-appeal. In design- 
ing the unit for good appearance, 
however, the fabrication and manu- 
facture in an economical way had to 
be given careful thought and study 
as well as close estimate. 

With the Hexcel portable electric 
humidifier, we feel that all these ob- 


42 


Logical 


BY JOHN G. ZUMMACH 


CHIEF ENGINEER 
HEXCEL RADIATOR CO. 


jectives have been accomplished. In 
order to put moisture into the air 
to increase the relative humidity, it 
was necessary to decide which way 
this should be accomplished to get 
the best results. There were two 
possible: one, by 
spraying a mist of cold water into the 
air and allowing the heat of the room 
to transform the liquid into a vapor, 
and, two, to put heat into the unit 
by means of an electrical heating ele- 
ment and convert the water into a 
vapor and then circulate the vapor 
with a fan. 

There was one undisputed fact 
that was recognized right from the 
beginning, and that is that it takes 
heat to transform a liquid into a va- 
por. After a careful analysis of the 
two methods for humidifying, it was 


different ways 


How the mechanism may be 
easily withdrawn for servicing 





Humidifier 







































Design 


decided to use the electrical heat in- 
put method. Of course, vapor, being 
lighter than air, is quickly dissemin- 
ated into the room, and it never 
leaves any wet areas in the close 
vicinity of the humidifier. Secondly, 
realizing that water in different parts 
of the United States varies in purity, 
it was decided that it was better to 
purify the water by the. boiling or 
evaporation process and leave the im- 
purities in the unit rather than to 
circulate the water, in the form of a 
mist, throughout the room and have 
the impurities deposited on furnish- 
ings or to be inhaled. 

After it was decided to build the 
unit with an electrical heating element 
to transform the water into a vapor, 
it was necessary to find some econom- 
ical means of performing this opera- 
tion. An easy way to do this would 
be to simply put an immersion type 
heating element into a body of water 
and boil this body of water so that 
same would evaporate. This, how- 
ever, would not be quite practical 
since it would take considerable time 
to bring serveral gallons of water to 
a boiling point; and this waiting time 
would be undesirable. 

3esides the time element of heating 
a large body of water, another point 
became evident and that was the ne- 
cessity of insulating the container if 
this large body of water were brought 
to a boiling point. This insulation 
meant added expense and also a loss 
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This electrical product design problem 
was tackled from fundamentals. 


Known 


factors were given full consideration, 
and step by step the final design 


emerged, a logical, sound, 


eHective 


and marketable solution to the manu- 
facturer's question of “How to Do It?” 


in the ultimate efficiency of the unit. 
No matter how well the humidifier 
would be insulated, there would be a 
loss of heat by radiation from the 
container instead of having all the 
heat to do the work required, and that 
is to change the liquid into a vapor. 

This necessity brought forth the 
invention or the developing of the 
buoyant, air insulated, heating float 
which is shown in the illustration. 
This float is based on the principle 
that water seeks its level ; and by con- 
structing a float which is composed 
of an inner and outer shell, the buoy- 
ancy of the float was obtained by the 
air space between the two shells. 
Another important feature was the 
air space being an insulator between 
the boiling water in the heating cham- 
ber and the large body of water in 
the unit. 

By placing the heating element in 
the floating heat chamber and by hav- 
ing a small vent at the bottom of 
the float, which allowed the water to 
enter the heating chamber proper to 
seek its own level, the body of water 
to be actually boiled was brought to 
a minimum; and the time to start the 
unit to circulate moisture into the 
air was cut down to about two min- 
utes, which is an ideal condition. 
Furthermore, by having an immersed 
heating element in the unit and with 
but a small loss of heat through the 
air insulated float, practically all of 
the heat input was used to change 
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the water into a vapor. This means 
that the unit has a high rating of 
efficiency for the amount of electri- 
cal energy used. 

After the evaporation of the water 
was taken care of by this buoyant 
floating heat chamber, it was a mat- 
ter to decide whether this vapor 
should be allowed to rise into a room 
or to have a motor and fan to circu- 
late it. Since circulating air adds to 
comfort in any kind of air condition- 
ing equipment and vapor is thus 
quickly disseminated into the air, it 
was decided to equip the unit with 
the motor and fan. Furthermore, by 
having a fan located at the top of the 
unit and drawing air into the unit 
through the breather and actually 
passing all the air through the rising 
vapor, thorough mixing occurs and 
the air ejected and circulated by the 
unit is properly humidified. 

In selecting a suitable motor, it 
was necessary to check carefully to 
find a small electric motor that could 
be practically sealed in a housing so 
that the moisture of rising vapor 
would not affect it; and when so 
sealed would have oil reservoirs and 
bearings so that it would never be 
necessary to oil it. 

Another point that had to be consid- 
ered carefully was that the unit op- 
erate quietly, and circulate the air 
without any distracting noises. All 
this was accomplished by using a 
slow speed motor, and the humidifier 











The complete unit 


now operates with much less noise 
than the ordinary air circulating fan 
that is used in the summer time. 

In considering further the con- 
struction of the unit, it was decided 
to make all the parts that come in 
contact with either the water or the 
vapor out of non-corrosive metals; 
and it is for this reason that the main 
body of the humidifier is a copper 
spinning. The buoyant heating float 
is made of brass, and the float guide 
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Elements of the humidifier 


G—Float Guide Rod 
H—Mercury Switch 


A—Service Plug 
B—Retainer Screws 


C—Grille Trip Rod 
D—Motor Housing —Float 
E—Heater Cord Plug K—Heating Element 
F—Cotter Pin L—Support Disc 
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In 
using these materials the unit will 
operate and give good service for 
many years. 


is also made out of a brass rod. 


FTER the mechanical features 

were developed, the matter of 
servicing was considered; and the 
unit is so designed, as the illustra- 
tions show, that by simply removing 
three the entire mechanism 
of the humidifier can be removed in 
one complete unit. This is important 
because under ordinary é¢onditions a 
unit of this type would have to be 
shipped to the factory for service, 
which would mean a delay for the 
customer, also expense for transpor- 
tation to and back from the factory. 
for the necessary work. 

In order to eliminate the necessity 
of disturbing any electrical connec- 
tions in servicing, the humidifier was 
designed to have the main power cord 
come up the rear of the unit on the 
outside with a plug on same so that 
in pulling out the plug the current 
is disconnected entirely from the 
mechanism. Then, by removing the 
three screws as before mentioned, 
the entire mechanism can be taken 
out and placed on a bench for in- 
spection and service. To still fur- 
ther facilitate servicing, the electrical 
heating element is also connected to 
the main circuit by means of a socket 
and plug; so, if after years of service 
the heating element should give out, 
by the use of a screw driver, only, 
a new heating element could be in- 
serted by practically any person in a 
short time. 


screws 
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Co-ordinated action of fan, heating element and floating 
vaporizer is secret of the effective performance secured. 


This servicing feature is a big help 
to dealers handling this equipment be- 
cause they can easily put the humidi- 
fier in working condition if anything 
should go wrong; and replace the 
heating element, which would be car- 
ried in stock by the dealer, the same 
as an ordinary electric light bulb can 
be replaced if it burns out. This con- 
struction also makes it simple to 
change the amount of water evapo- 
rated by installing a larger or smaller 
capacity heating element. 

In order to make the unit safe and 
“fool-proof,” an automatic shut-off 
is installed in the unit, which func- 
tions simply in the following manner : 
As the water level is lowered by the 
vapor being circulated in the room, 
the float moves downwardly and seeks 
its level. After the water reaches the 
bottom of the unit, the weight of the 
float trips a rod which is connected to 
a mercury switch in the sealed motor 
housing. The mercury switch is 
tripped by gravity only, and the en- 
tire current is shut off from both the 
heating element and the motor when 
it is tripped. 


SIMPLICITY IMPORTANT 


A” stated, it was necessary to 
make a unit that could be op- 
erated simply. This has been accom- 
plished because when the unit auto- 
matically shuts off, it is only neces- 
sary to add water through the breath- 
er and filling chamber to put the hu- 
midifier back into operation. It is 
not even necessary to manually shut 


off or throw in the switch. As soon 



































The heating element 


as the water is added, the float rises, 
takes its natural position with the 
level of the water, and the mercury 
switch throws in the current so that 
immediately the unit is again func- 
tioning. 

In regards to beauty and sales-ap- 
peal, the unit is made with a sub- 
stantial 12 in. diameter, cast iron base, 
which makes it difficult to tip or 
knock over even if children are play- 
ing in the room. In the second place, 
by having the unit in a_ pedestal 
form it is complete in itself and it is 
not necessary to provide a table or 
other piece of furniture to support 
the humidifier. By having the unit 
finished in a crackle lacquer with 
beautiful chromium trimmings which 
will give lasting lustre, the unit can 
be placed into any kind of an office 
or home without detracting from the 
rest of the furnishings or becoming 
an obtrusive factor. 


N use, the Hexcel portable elec- 
tric humidifier will put 1% pints 
of water, in the form of vapor, into 
a space every hour. It will do this 
quietly and the vapor will quickly 
disseminate in all parts of the space 
with no wet areas. The unit can be 
easily serviced, if necessary, can be 
moved from one room to another 
without much trouble because the 
total weight is less than twenty-five 
pounds; and it will take care of two 
phases of air conditioning, namely, 
humidification and air circulation. 
Its functional usefulness, though 
limited to these two phases is, as 
planned, and thoroughly effective. 
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ALL it the largest, best at- 

tended, most useful and worth- 

while of all recent National 
Metal Shows and you will still fall 
short of the ultimate significance 
to designers of electrical products of 
the show recently held in Cleveland. 
This National Metal Show, of course, 
was keyed first to the interest and 
problems of metallurgists. How well 
did it serve designers in metal? The 
answer is that this was certainly 
a most significant and stimulating 
exhibit of much value to design 
engineers. And one reason for this 
recognized value undoubtedly was 
the emphasis placed on demonstra- 
tions rather than static displays. 
Even for this type of exhibit there 
were an unusually large number of 
production-scale processes in actual 
operation. 

New metals, new processes, new 
production methods, and new fields 
of application for well known ma- 
terials. Such developments were ex- 
emplified by magnesium alloy castings 
in household appliances for reducing 
weight, deep drawn stainless steel in 
electrical appliances for its enduring 
and heat resistant finish, new plating 
processes that improve the appearance 
of corrosion resisting coatings, new 
and faster methods of cleaning metal 
parts that give better surfaces for rust 
proofing and painted finishes and new 
cost cutting soldering and brazing 
methods. 


EW metals, new processes, new 
methods, but also many new 
ideas in applying standard metals and 
metal products. For sheet steel 
cabinet designers, there were one- 
piece stainless sheets 7 ft. wide and 
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Metal Show Foretells 


Product Redesigns 


20 ft. long. New examples of weight 
saved, finish improved and machining 
costs cut by using aluminum and its 
alloys in machines and appliances. 
Recent applications of die casting 
shown included several examples of 
cost savings in parts for electrically 
operated machines. 

Working demonstrations on a pro- 
duction scale showed how new de- 
velopments in welding machines sim- 
plify their operation and control. Ad- 
vantages in using newly developed 
brazing and hard soldering alloys and 
fluxes were shown in _ production 
operations under shop conditions. A 
new method of electrical resistance 
brazing demonstrated its time saving 
advantages. Copper brazing in a con- 
trolled atmosphere has already shown 
great possibilities in cutting the cost 
production of assemblies. A com- 
plete production setup, operating at 
full speed dramatized the rapidity of 
this operation as no printed descrip- 
tion could. 


EWS value was stressed, to be 

sure, but this was only part of 
the appeal of this show for designers 
of electrical products. A valuable, 
concentrated, educational opportunity 
was found in demonstrations of well 
established time and cost saving pro- 
duction methods shown in operation 
to prove their effectiveness. For 
example, a die sawing technique that 
takes a big slice off of the time re- 
quired in making dies; new applica- 
tions for conventional welding meth- 
ods that simplify design and pro- 
duction problems; improved fasten- 
ing devices and demonstrations of ap- 
plications that reduce production 
costs. Action exhibits, many of them 


on a production scale—all of them 
keyed to cutting costs, increasing per- 
formance, saving time, improving ap- 
pearance. 

Among these demonstrations, metal 
cleaning developments stood out as 
one of primary interest to designers 
working for better appearance and 
better finishes. Improved equipment 
for production cleaning by vapor 
processes demonstrated their surpris- 
ingly effective and rapid performance. 
A new electrolytic cleaning method 
showed how quickly it could rid parts 
of scale and dirt on an actual job. 

Several plating processes in com- 
plete operating exhibits putting work 
through on a production scale, demon- 
strated their wide use on parts for 
electrical equipment. A new bright 
zinc process and a bright cadmium 
plate were shown in operation on a 
variety of small parts where the bet- 
ter finish is desirable to improve the 
appearance of the whole product. As 
were sO many other new develop- 
ments, these new processes were in 
actual operation showing each step in 
a typical production setup. 


OR those who attended the show, a 

costly, working demonstration was 
presented, often exhibited full size 
and in quantity production. That was 
the outstanding value offered to de- 
signers of electrical appliances and 
machines. Because of the value of- 
fered, attendance was large, and the 
expensive exhibits therefore were 
profitable. Next year’s Metal Show, 
if it is again staged in such a stimu- 
lating and informative manner, should 
demonstrate to a still larger number 
of designers opportunities to improve 
products and reduce costs. 
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BY EDW. BRETCH 


OMEWHAT misunderstood, or 
perhaps little understood, the 
capacitor type motor offers sig- 

nificant values for electrical product 
manufacturers who will study its 
characteristics as they may be de- 
veloped in various forms, and will 
co-ordinate product design with po- 
tentially available motor-abilities. 
Capacitor motors, although their 
fundamental principles have been 
common knowledge for 40 years or 
more, have only of recent years come 
into general use. As their present 
application is as yet confined prin- 
cipally to small sizes of the squirrel 
cage form, an erroneous impression 
developed that the 
motor is necessarily a squirrel cage 
motor, confined to and 
subject to squirrel cage limitations. 


has capacitor 


small sizes 

Nema defines a capacitor motor as 
follows: “A capacitor motor is a 
single phase motor with a main wind- 
ing arranged for direct connection to 
a source of power and an auxiliary 
winding connected in series with a 
capacitor.” 
nition 


According to this defi- 
the capacitor motor is not 
limited to any particular form of 


rotor. The late Mr. H. C. Specht 
of the Westinghouse Electric & 
Manufacturing Company in com- 
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menting on the capacitor motor stated, 
“The field of application of the capa- 
citor motor is broader and less limited 
than for any other type of single 
phase motor.” 

The first objective of the capacitor 
motor was to provide a more efficient 
method of starting a squirrel cage 
single phase motor. Another objec- 
tive, not so well appreciated, was to 
improve the running characteristics 
after the motor is up to running 
speed. 

Therefore in considering capacitor 
motors there are two general objec- 


tives. First, the use of the capacitor 


AUXILIARY PHASE 


CAPACITOR 


NEMA defines a capacitor motor as 

“a single phase motor with a main 

winding arranged for direct connection 

to a source of power and an auxiliary 

winding connected in series with a 
capacitor.” 


What to Expect 






Because capacitor or phase-correcting 
motors are capable of efficiently reduc- 
ing motor starting currents, improving 
running power factor and efficiency, 
increasing motor power output for a 
given size frame, eliminating wire due 
to single phase operation and giving 
standard motor forms new operating 
characteristics they are of fundamental 
significance to electrical product makers. 





method to accelerate the squirrel cage 
rotor from stand still to running 
speed. Second, the use of the capa- 
citor method to improve running 
power factor and efficiency, increase 
the output of a given size frame and 
eliminate the noise due to single phase 
operation. 

In the capacitor motor a substan- 
tially polyphase field is produced from 
a single phase source with a special 
two phase field winding having a 
series capacitor in one phase. The 
phase connected directly to the line is 
generally called the main phase, and 
the other having a series capacitor, 
the auxiliary phase. 

The current in the main phase is 
lagging. In the auxiliary phase the 
series capacitor tends to neutralize 
the lagging so that the current in the 
auxiliary phase leads that in the main 
phase. Thus by proper design a sub- 
stantially two phase excitation is pro- 
vided from a single phase source. 
However, as the relation of the two 
phases varies widely with the rotor 
speed a fixed capacitor provides this 
true two phase relation for but one 
speed, so that to maintain a true two 
phase condition as the squirrel cage 
accelerates from stand still to running 
speed the capacitor would have to 
vary with the accelerating speed. As 
this is not practical a single fixed 
compromise value of capacitance is 
usually provided for squirrel cage 
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of Capacitor 


But there are numerous types of 
capacitor motors with quite diverse 
values for specific uses so we asked 
Mr. Bretch to indicate just what 
capacitor type motors can be made to 
do. Not a story of which motor to 
select for the specific job but rather of 
what can be done in developing 
products with obtainable motor per- 
formances thoroughly in mind. 


starting and another value for run- 
ning, or two values may be provided, 
one for starting and one for running 
with provision to change from the 
starting to running value as the motor 
comes up to speed. 

The capacitor method of squirrel 
cage starting greatly reduces the 
starting current and provides higher 
torque efficiency than the resistance 
split phase method. As the current in 
the auxiliary phase leads that in the 
main phase, as well as the line volt- 
age, the currents in the two phases 
can be made to assume a 90 degree 
time relation, and having a 90 de- 
gree space relation provide a true two 
phase excitation, bearing in mind that 
with a fixed capacitor this relation 
holds for one speed only. As the 
resistance factor in the auxiliary 
phase is eliminated by the use of com- 
paratively heavy windings, and the 
capacitor which now serves as the 
phase displacing element is nearly 
wattless the starting energy drawn 
from the line is greatly reduced and 
the leading current of the auxiliary 
phase tending to neutralize the lag- 
ging current of the main phase, re- 
sults in a very much reduced line 
starting current. 

While the line starting current is 
greatly reduced by the capacitor it 
should be noted that the line current 
of the capacitor motor is not the 
arithmetical sum of the currents in 
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Motors 


the two phases. The statement has 
been made that the starting current 
of a well designed squirrel cage ca- 
pacitor motor is less than that of a 
similar polyphase motor. Strictly 
speaking this is not correct. A large 
factor of the starting current in the 
squirrel cage capacitor motor does 
not come from the line but from the 
capacitor. If the line current only is 
measured, no measure of the actual 
currents in the motor windings is in- 
dicated. In order to secure a true 
comparison between the currents 
actually circulating in the motors, the 
currents in the individual phases of 
the capacitor motor must be measured 
and added arithmetically as is done 
on the two phase motor. When this 
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\X/HEN developed for split-phase 
starting and induction running char- 
acteristics are shown by the solid lines. 





is done it will be found that the poly- 
phase has the better starting charac- 
teristics and is the limit approached 
by the capacitor motor. 

The lower line current of the capa- 
citor motor is due to the leading cur- 
rent of the capacitor neutralizing the 
lagging component and not to any 
inherent superiority of the capacitor 
motor. An equal amount of capac- 
itance in connection with a poly- 
phase motor would be equally as ef- 
fective in reducing starting current. 
However, with the capacitor motor, 
the capacitor serves the double pur- 
pose of shifting the phase of the cur- 
rent in the auxiliary phase, as well as 
neutralizing the lagging current while 
with a polyphase motor it serves only 
to neutralize the lagging current. 

\nother statement has been made 
that the starting torque of the squir- 
rel cage capacitor motor can be made 
higher than that of a similar poly- 
phase motor. This is accomplished 
by increasing the strength of the 
auxiliary phase. If the locked rotor 
torque is to exceed that of a similar 
polyphase motor the auxiliary phase 
must be stronger than the main phase. 
When the auxiliary phase is stronger 
than the main phase the motor is un- 
balanced, and while the locked rotor 
torque is increased it is less efficient 
than in a balanced condition, conse- 
quently this method of securing in- 
creased locked rotor torque would 
hardly be practical with motors of 
much size where starting currents 
are a factor. It would likewise be 
possible in the same way to increase 
the locked rotor torque of a poly- 
phase motor by increasing the 
strength of one phase only, but it is 
an inefficient method. 

When comparisons are made be- 
tween the capacitor motor and the 
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Solio line continuity as shown in the 
chart indicates combination of capaci- 
tor-start, induction-run characteristics. 





47 

































































polyphase motor, comparing the com- 
bined or line current of the capacitor 
motor and the capacitor with the 
arithmetical sum of the currents of 
a polyphase motor involving no ca- 
pacitance, the neutralizing effect of 
the capacitor on the lagging current, 
as well as, comparing the vector sum 
of the currents in the capacitor motor 
with the arithmetical sum in the poly- 
phase tends to obscure the true rela- 
tion between the capacitor and poly- 
phase motor, but when all factors are 
considered it will be found that for 
similar conditions the polyphase mo- 
tor is the limit approached by the 
capacitor motor and that capacitance 
is equally as effective in reducing 
starting currents in the polyphase as 
in the capacitor motor. 


PEED-TOROUE characteristic of 

the squirrel cage capacitor motor 
are a combination of single phase and 
polyphase. For maximum locked rotor 
torque efficiency a large value capa- 
citor in connection with an auxiliary 
phase winding of approximately the 
same copper as the main winding is 
required so that an approximate two 
phase condition will prevail under 
locked rotor conditions. As in poly- 
phase motors, rotor resistance is an 
important factor in high 
locked rotor torque. 


securing 


As the rotor accelerates, the im- 
pedence of the main phase increases 
rapidly while that of the auxiliary 
phase, being dominated by the ca- 
pacitor remains nearly constant. 

The two phases of the squirrel 
cage capacitor motor, as in a poly- 
phase motor, have a sort of a motor 
generator relation tending to equal- 
ize and keep the phases in balance. 
As the energy taken by the auxiliary 
phase having a fixed capacitance is 
approximately constant, when the 
load on the motor decreases as the 
speed increases to the point where 
it requires less energy than that tak- 
en by the auxiliary phase, the aux- 
iliary phase continues to draw an 
approximately constant amount of 
energy and the excess will be restored 
to the line through the main phase 
preventing the rotor from coming up 
to normal running speed. Thus in 
order to eliminate this motor gen- 
erator effect, in connection with 
heavy duty starting, it becomes nec- 
essary as the squirrel cage rotor 
comes up to speed, to either discon- 
nect the low impedence auxiliary 
phase and allow the motor to run on 
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the main phase as a plain single 
phase induction motor, or to change 
to a smaller capacitor value that will 
throw the proper share of the load on 
the main phase and allow the motor 
to run as an approximately balanced 
two phase motor. 

As noted, for maximum locked 
rotor torque efficiency with a squir- 
rel cage rotor, the auxiliary phase 
must have low impedence involving 
an auxiliary phase winding approxi- 
mating the main phase winding in 
volume. With plain resistance split 


phase starting the auxiliary phase 
winding is of comparatively small 


volume and the space occupied is a 
comparatively small item. However, 
with squirrel cage capacitor starting 
it constitutes a large part of the field 
winding and may equal the main 
winding, so that if the auxiliary 
phase is used for starting only, a 
substantial part of the winding is 
useless during the running period. 
This would tend to require more 
material in the capacitor start squir- 
rel cage motor making higher costs. 
However, if the capacitance in the 
auxiliary phase is adapted to load 
conditions after reaching running 
speed, not only is material in the 
auxiliary phase utilized, but all ma- 
terial is utilized to better advantage. 
An accompanying chart shows the re- 
sults obtained by changing from 
single phase to capacitor running. 


OR heavy duty capacitor starting 

the wide variation of speed en- 
countered in accelerating from stand 
still to running, necessitates a highly 
compromised value capacitance that 
must be disconnected or reduced to 
a comparatively small value at run- 
ning speed. After the motor is up to 
speed, load and speed conditions are 
reasonably uniform so that a capaci- 
tor for running condition is com- 
paratively small and operated under 
uniformly favorable conditions. While 
the better running characteristics of 
the polyphase motor as compared 
with the single phase are well known, 
as well as the higher output per unit 
of material, the advantages of ca- 
pacitor running which in reality is 
running under polyphase conditions 
are not so well recognized. 

A few years ago the results of a 
survey of single phase motor char- 
acteristics was published by Profes- 
sor B. F. Bailey of the University 
of Michigan. In this survey he 
brought out the advantages of capac- 


TORQUEF—PERCENT OF FULL LOAD 





SPEED—PERCENT OF SYNCHRONOUS 


\/TH a single value of capacitance, 
continuously connected, these char- 
acteristics prevail. 


EFFIENCY AND POWER FACTOR—PERCENT 
CURRENT =A MP 





MOTOR SIZE—HP 


FFFECT of changing from induction to 
capacitor running, demonstrating the 
better performance and efficiency. 


itor Tunning in the way of improved 
power factor and efficiency, higher 
output and elimination of noise, and 
also the cost of the capacitor is soon 
saved in the lower power cost. 

In the polyphase motor where high 
starting torque with limited starting 
current together with good speed 
regulation was required, and also in 
some classes of variable speed work 
the phase wound slip ring rotor with 
adjustable rotor resistance has come 
into general use. As the capacitor 
motor partakes of the polyphase, as 
well as, the single phase, it is evi- 
dent that within certain limits, the 
phase wound slip ring rotor is prac- 
tical in the capacitor motor. 


OMPARATIVELY high resist- 

ance squirrel cage rotors with 
high starting torque and drooping 
speed torque characteristics have been 
used in polyphase motors for such 
applications as hoists, elevators etc. 
This same principle has been incor- 
porated in the capacitor motor to se- 
cure variable speed on fans and blow- 
ers by variation of field strength. 
While rotor reactance tends to re- 
quire larger capacitors, rotor resist- 
ance does not. 
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Ow performance shapes up with 

repulsion starting and capacitor-run 

or induction-run (follow either solid line 
continuity). 
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Torque-speed characteristics for 
repulsion-induction start and run. 


In single phase motors where 
starting conditions are severe and 
the squirrel cage starting currents 
are objectionable, repulsion starting 
giving the series starting character- 
istic has come into general use. As 
a capacitor field having a small ca- 
pacitor suitable for running condi- 
tions only, is predominantly single 
phase at start, the repulsion start in- 
duction run rotor, as used in repul- 
sion start induction run single phase 
motors gives the same high starting 
torque with low _ starting current 
when used in such a capacitor field. 
In this case the auxiliary phase may 
be disconnected during the starting 
period, as its function is not to pro- 
vide starting torque but to increase 
the motor output, as well as, to im- 
prove both the running power factor 
and efficiency. 

Under running conditions, the re- 
pulsion start induction motor has 
no inherent advantage over the 
squirrel cage, but for starting under 
severe conditions, the squirrel cage 
is at a disadvantage. In order that 
the starting torque of the squirrel 
cage may be high enough for gen- 
eral purpose applications they are 
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generally operated at 





higher flux 
densities and with higher rotor re- 
sistance than is necessary with 
repulsion starting. 

It is well known that rotor re- 
sistance lowers the running efficiency, 
as well as, the speed at which the 
rotor gives its maximum or break 
down torque, and also, that in a 
single phase motor, when the speed 
of a maximum torque is lowered by 
rotor resistance, a higher flux den- 
sity is required to produce a given 
maximum torque at the lower speed. 


OMPARISON of the speed 

torque characteristics of the 
squirrel cage and repulsion starting 
average, higher maximum torque, as 
well as, a lower speed of maximum 
torque for the squirrel cage which 
means higher rotor resistance and 
higher flux, tending to lower both 
the running efficiency and power 
factor of the squirrel cage motor. 
Thus indirectly both power factor 
and efficiency are improved by re- 
pulsion starting. 

This improvement of character- 
istics also applies to repulsion start- 
ing capacitor motors, and is partic- 
ularly advantageous in the case of 
capacitor motors since it reduces 
the running capacitance which is an 
important item in the over all cost 
of the motor. 

In the repulsion start, single 
phase induction motor, as well as, 
in the repulsion start capacitor mo- 
tor there is a valley in the speed 
torque curve that in some cases is 
objectionable. In connection with 
single phase motors, a rotor known 
as the repulsion induction has been 
developed that accelerates from a 
high locked rotor torque to normal 
running torque without this valley. 
Here two separate rotor windings 
are provided, a commutated repul- 
sion winding and a squirrel cage, so 
located that the series characteristic 
of the repulsion winding is super- 
imposed on the shunt characteristic 
of the squirrel cage instead of going 
into a valley and changing abruptly 
from one to the other, as in the re- 
pulsion start, induction run motor. 

With the repulsion induction rotor 
in a single phase field it is not neces- 
sary to provide any short circuit oth- 
er than the single phase brush short 
circuit, for the commutated wind- 
ing as the field excitation is single 
phase both at starting and running. 
In the case of the capacitor field the 





excitation becomes rotary at running 
speed, so that the single phase brush 
short circuit no longer cooperates 
effectively with the rotary field at 
running speed. It is therefore ad- 
visable, when the repulsion induc- 
tion rotor is used in a capacitor field, 
to provide a short circuiting device 
to completely short circuit the com- 
mutated winding into a poly phase 
short circuit the equivalent of a 
squirrel cage at running, as is done 
with the repulsion start, induction 
run motor. In this case the perma- 
nent squirrel cage simply eliminates 
the valley in the starting speed torque 
curve, thereby, increasing the pull in 
torque, and the motor runs’ with 
brushes and commutator carrying no 
current. 

It is evident that the capacitor mo- 
tor, being a combination of the single 
phase and polyphase can _ utilize 
most of the variations and modifica- 
tions of both. While squirrel cage 
capacitor starting involves a wide 
variation of factors from stand still 
to running speed necessitating a high- 
ly compromised value of starting 
capacitance, still as the locked rotor 
conditions are very satisfactory for 
small motors and no difficulty is en- 
countered in acceleration, squirrel 
cage capacitor starting is satisfactory. 

In the integral sizes where starting 
conditions are severe and_ squirrel 
cage starting currents are objection- 
able, the more efficient repulsion 
starting can be utilized with capaci- 
tor motors in exactly the same way 
as with repulsion start, induction 
run motors. 

Capacitor running however in- 
volves no such wide variation of 
speed condition as squirrel cage ca- 
pacitor starting, and consequently 
capacitor running affords substantial 
advantage in all sizes and especially 
in the integral sizes where the cost 
of the running capacitor becomes 
relatively small and the increase in 
the output, saving in power cost and 
general improvement in character- 
istics are substantial items. 

The examples cited do not of 
course include all combinations, nor 
establish the superiority of any par- 
ticular combination. The conditions 
under which the motor operates, as 
well as, commercial considerations 
determine what is best. However, 
they serve to show that the capacitor 
motor is not necessarily confined 
either to small sizes, or to the squir- 
rel cage form. 
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Good performance in repaired or 
rebuilt motors requires windings, brush 
rigging and frames that are clean, and 
best appearance requires a good paint 


job over a clean surface. 
remove grease and grime rapidly with- 
out damaging insulation or paint, with- 
out fire hazard, without dangerous 





But how to 


fumes, and at low cost? Several methods 
are available; the best ones to use, as 
outlined here, depend on shop condi- 
tions and type of work being handled. 


Clean Well — Repair Well 


ROGRESSIVE © service — shop 
men say that it pays to have re- 
paired or rebuilt motors look like 

new ones because the customer is bet- 

ter satisfied and because a thoroughly 
cleaned and freshly painted motor is 

a better motor. Good as new per- 

formance requires effective cleaning 

methods, but the problem is not easy 
when insulated parts must be cleaned. 

Still other jobs require complete re- 

moval of old insulation and old paint. 

Cleaning methods are not equally 
effective for all four cleaning opera- 
tions: removing inside dirt, prepar- 
ing the outside for paint, cleaning in- 
sulation, or stripping paint. To per- 
form all four functions efficiently with 
maximum safety, effectiveness and 
speed requires fuur different clean- 
ing setups. However, few repair 
shops would find it profitable to keep 
so many cleaning systems in opera- 
tion, and some compromise with ef- 


EFFECTIVE CLEANING METHODS FOR MOTOR 





fectiveness and speed is unavoidable 
in simplifying cleaning operations to 
use but one or two methods. 


AKING the first problem, cleaning 

insulated parts such as windings, 
commutators, brush rigging or leads, 
whatever cleaning method is used must 
not attack the insulation. This elimi- 
nates all water solutions. Since most 
of the dirt on the parts is held by 
grease or oil, the most effective way 
of softening the dirt is to wash the 
parts in gasoline, 
cleaning fluid. 

Gasoline and benzine are always 


benzine or dry 


dangerous to use in service shop work 
hazard. Dry 
cleaning fluid is preferable to gaso- 
line or benzine since there is less dan- 
ger from fire. 


because of the fire 


But when using any 
of these inflammable cleaners, good 
ventilation is necessary and fire ex- 
tinguishing equipment should always 


be kept handy. After any of these 
solvents have been in use for a while, 
the dissolved grease tends to leave an 
oily film that may not take paint as 
well as desired. However, the clean- 
ing solution can be reclaimed by treat- 
ing it with a water solution of caustic 
soda. 

All possibility of fire or explosion 
is eliminated by using a variety of 
grease solvents known technically as 
chlorinated hydrocarbons. Two such 
materials are in use today, carbon 
tetrachloride and tetrachlor ethylene. 
The latter material is a more recent 
development and although it is higher 
in cost, it evaporates less and there- 
fore lasts longer. 

These solvents are safer and dis- 
solve grease more rapidly than ben- 
zine or dry cleaners. However, the 
fumes are dangerous, and adequate 
ventilation is necessary wherever they 


are used. Because the vapor is much 


REBUILDING 








CLEANING | | <$) COST |EFFECT ON) RECLAIMED 
MATERIAL REMOVES | FROM | IN | BY LEAVING |HAZARD BER GAL.*, PARTS » BY 
A. Gasoline, Brushing Five Saponifying 
benzine Few ordipping (Clean ei : 0 15-0.30 with caustic 
B. Dry-cleaning oa minutes followed surface Same as ; : and 
Rs en tetre- nike. fe a Py ait Blast merovene wrt 4 warning _ 
chloride or —_ Does not windings” orortest [Brushing or [Dry Fumes are 9 60-1.95 |stainor _ Distillation 
tetrachlor attack paint. |” pala time or dipping surface poisonous ~_ lattack metal z a 
emyiene surfaces F , parts or . 
D. —— of B — io mee or atin See note** 0.30-0.50 insulation Sie OME 
an 
E. Mixture kero- i followed surface Attacks pee —— 
sene and caustic|—!! end grease Short time iby gir blast skin 0.05-0.10 
Dirt, grease, Several | ee Attacks Must be 
paintandim- Steel jron, minutes to Slight Ei “or dumped and 
F. Caustic Soda i pregnatin ' Yim __.____ caustic film [Fumes 0.01-0.02 |p. renewed 
a or copper Dipping in after rinse ‘attack Iscotors Or 
material parts. hours hot solu- wood one en 
oe: Cannot be tions zinc, alumi- 
os Lecce ae Dirt, grease used to —— followed num, mag- 
8 clean aie by rinse Chemicall nesium. Settling and 
Pe ; Y Dries out wtie: Lees 
H. Emulsifying Dirt, grease, _ insulation ic taaiie clean skin 0.04-0.08 |See note skimming 
paint strippers paint, impreg- fe leaceet surface when cold 


nating material 





* Approximate cost of material only. Upkeep cost depends on rate of evaporation and method of renewing or reclaiming. 
** Carbon tetrachloride evaporates more rapidly; must be added regularly to keep fire hazard down; fumes are poisonous. 
*** Special emulsifying cleaners available for these metals. 
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At the right is shown the type of 


die-casting machines being used by 


The Hoover Company in producing 
the daily total of 5,000 Dowmetal 


die-castings for the new Hoover 


One-Fifty Electric Cleaner. 


MAKING! 


ew Hoover One Fifty, Dowmetal 
n five different parts, from the 
ail to the intricate main hous- 
hese five parts a total weight 
over two pounds is achieved 
he slightest sacrifice of struc- 
ngth. 


zing lightness made possible 
etal has caused thousands of 
abandon their present cleaner 


ghter, easier handled Hoover. 


Lightness to the utmost limit, without sacrifice 
of strength or durability, was a major objec- 
tive when Hoover set out to re-design its 
famous line of electric cleaners. 


After considering every factor Hoover 
adopted Dowmertal. 


For Dowmetal is actually a full third lighter 
than aluminum yet possesses comparable 
strength and durability. 


Every manufacturer who visions the sales-stir- 
ring benefits of a lighter product will see in 
this Hoover adoption several significant facts. 


First, Dowmetal (magnesium alloys) is a 
proven, practical metal. It is prepared to 
go into many high-speed, mass production 
products. 


Obviously, it meets the very vital question of 
closely figured costs. 


THE DOW CHEMICAL COMPANY 


And these women 





And finally, it carries lightness of construc- 
tion far beyond the possibilities of any other 
commercial metal or alloy. 


While the use of Dowmetal in the Hoover 
One Fifty constitutes its first appearance in a 
product of general public use, it has long 
demonstrated its value in portable power 
tools, trucks, machinery, foundry flasks and 
many other products. 


Dowmetal opens the way to the complete — 
not partial—elimination of useless, power- 
consuming or sales-retarding weight. 


Complete information concerning the 
characteristics, uses and methods of fabrica- 
tion is contained in ““The Dowmetal Data 


Book.” A copy will be sent with our com- 
pliments to you. 


Dowmetal Division «+ Midland, Michigan 


MAGNESIUM ALLOYS 


LIGHTEST OF ALL STRUCTURAL METALS 


are praising the 


Hoover at every opportunity—and its 
lightness is one of the features they 


praise most. 


















heavier than air, it collects in pits or 
poorly ventilated sections of the shop. 
Without forced down draft ventila- 
tion the vapor may collect in suf- 
ficient quantities to cause suffocation. 
When used in closed rooms an ex- 
haust fan must be installed near the 
floor to take out the heavy vapor. A 
peculiarity of these solvents is the 
poisonous and possibly fatal effect on 
persons who have been partaking al- 
coholic drinks. 

For usual shop conditions, a mix- 
ture of carbon tetrachloride and dry 
cleaning fluid gives a better combina- 
tion of safety and effectiveness than 
either solvent alone. With the mix- 
ture, fire danger is largely eliminated, 
and the toxic effects are less pro- 
nounced although good ventilation is 
still necessary. The mixture 
less than carbon tetrachloride alone, 
and cleaning is faster than with dry 
cleaner alone. However, the carbon 
tetrachloride evaporates more rapidly, 
and with decreasing concentration the 
mixture becomes less safe. If tetra- 
chlor ethylene is used, the loss by 
evaporation is much less. 

For the same service, a mixture 
of caustic and kerosene is a rapid 
cleaning solution that costs less than 
gasoline and is about three times as 
fast. It is safe from fire hazard, but 
workmen’s hands must be protected 
from contact with the solution. 


costs 


HERE there is no insulation 

material to be cleaned, water 
solutions of caustic soda or emulsi- 
fying compounds, about 4 to 8 oz. 
per gal., can be used with greater 
safety and lower cost. Most of these 
solutions are, in general, less effective 
than the hydrocarbon solvents and 
require somewhat longer time. How- 
ever, their much lower cost and ab- 
sence of fire hazard or poisonous 
fumes permits the use of these so- 
lutions in heated tanks into which 
the work can be dipped. Heated so- 
lutions are much more effective and 
reduce the time required. Although 
these solutions do not affect iron, 
steel or copper, they may discolor 
or corrode lead, zinc, or aluminum 
parts if they are left in the bath for 
too long a time. 

When the caustic soda solutions 
get too thick after a period of use, 
they must be dumped and _ started 
with fresh chemicals. The emulsify- 
ing solutions can be kept up to stand- 
ard by regular additions of water 
and chemicals to make up for solu- 
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When allowed to cool and 
stand, the emulsified grease floats to 
the top and can be skimmed off. 

Emulsifying solutions are common- 
ly made from trisodium phosphate 
which is a low-cost by-product of the 
caustic soda process. Prepared emul- 
sifiers are available for more effec- 
tive and faster action in most clean- 
ing operations. 

Many parts, particularly large ones, 
can be more readily cleaned on the 
floor than by dipping them in tanks. 
Brushing or sloshing cleaning solu- 
tion over these parts would be waste- 
ful. A less expensive method is to 
spray the solution on the parts with 
a steam gun. Besides the equipment 
shown in the diagram, all that this 
method needs is a small gas or oil 
fired boiler of about 4 hp. rating, 
capable of delivering steam at 100 to 
150 lb. pressure. By shutting off the 
cleaning solution and finishing with 
steam alone, the parts can be washed 
clean and dried. 


tion lost. 


OMPLETE removal of paint or 

insulating varnish is sometimes 
desirable. Although the emulsifying 
solution used for cleaning will re- 
move paint in time, the action is too 
slow for most purposes. By using a 
higher concentration in a heated tank, 
three or four coats of paint or a 
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considerable thickness of varnish in- 
sulation can be dissolved or softened 
in a relatively short time. Nearly all 
types of air drying finishes and bak- 
ing enamels are readily removed. 

Rather than use a separate tank 
for removing paint, the work can be 
placed in a hot cleaning solution at 
night and left in the tank as it cools 
until morning. Not only is paint ef- 
fectively removed, but if a winding 
is to be torn down, the varnish can 
be softened so that the coils can be 
sasily pulled out. Thus, when over- 
night stripping is fast enough, only 
one tank is needed for both metal 
cleaning and removing paint. 

Tanks for hot solutions need not 
be elaborate. An oil drum over a gas 
burner may fill the bill if only a small 
tank is needed. For more rapid heat- 
ing of large tanks, steam coils work 
best. The effectiveness of larger 
tanks is increased and cleaning time 
reduced by active circulation of the 
solution which may be obtained by 
placing the steam coils along one side. 
To protect the coils and also increase 
circulation a shield can be welded 
over the coils. When equipped with a 
temperature indicator and with the 
solution tested regularly for strength, 
this setup provides a rapid, safe, low- 
cost, dependable method of cleaning 
metal parts in motor rebuilding. 
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@ Difficult or exacting drive problems to 
face? Motors to meet unusual torque or 
starting conditions? Planning power for new 
equipment still in the paper stage? 

Then call the man from Fairbanks-Morse! 

For he is not limited in his specifications 
to a few motors, one of which he must choose 
to do a given job. In his complete line, he 
has both a wide range of types, and many 
graduated sizes and ratings within each 


group. In any motor he specifies, you are 








res PUMPING 


HAVE THE MOTOR 10 DO IT! 


AND 







assured of extra performance and extra 
values beyond the formal specifications— 
for his motors have such features as sealed- 
in ball bearings. Measured grease tube 
lubrication. Dynamically balanced rotors. 
Sealed-in leads. Advanced core construc- 
tion, insulation, and group-wound coils. 
For full information, address Dept. O-431, 
Fairbanks, Morse & Co., 900 S. Wabash 
e., Chicago, Ill. 34 branches at your 
service throughout the United States. 


FAIRBANKS - MORSE 





WEIGHING 


EQUIPMENT 





ELEMENTS OF THE 


OIL BURNER 





















Relatively few parts make up the assembly 
of a modern oil burner. Simplicity, quiet- 
ness and efficiency are features. Wide use 
of die castings instead of cast iron here leads 





to smooth finish, minimization of machine 
operations and permits intricate detail with- 


out penalty. 





Illustrations Courtesy of 
New Jersey Zinc Company 


a 





% 


4 
4 





y 


a oa Me 


a 
an 





ar 
£ 
g@ 
CH 
cof 











35 ~ 
36 ” 
NO PART MATERIAL MANUFACTURE | FINISH ||NO. PART MATERIAL MANUFACTURE FINISH 
1 | Draft tube section lron Cast | Enamel 20 | Copper tube fitting | Brass Cast & machined 
2 | Fan casing section lron Cast | Enamel || 21 | Oil pump | lron & steel Cast & machined 
3 | Foot lron Cast Enamel || 22 | Copper tube fitting | Brass | Cast & machined 
4 | Inspection cover Steel Pressed Enamel! || 23 | Nozzle pipe | Brass Drawn 
5 | Pump cover lastic Molded | \| 24 | (2) Electrode | Nickel-chromium | Drawn 
6 | Fan Steel Pressed Enamel 25 | (2) Insulator Porcelain Molded & burned 
7 lg hp. 110 volt split phase | | 26 | Oil pipe support Zinc alloy Die cast 
motor | 27 | (2) High tension wire Copper-Rubber 
8 | Cradle Zinc alloy Die cast | Enamel |} covered 
9 | 110-10,000 volt 60 cycle Enamel 98 | Electrode bracket Zinc alloy Die cast 
transformer | 99 | Copper tube fitting Brass Cast & machined 
10 | Air regulator Zinc alloy Die cast Enamel 30 | Nozzle body Brass Drawn & machined 
i 11 | Fan ring Zinc alloy Die cast Enamel || 31 Lg in. galvanized tee Malleable iron Cast & machined y, 
12 | (2) Cushion ring Rubber Molded (Standard) 
13 | Oil piping Copper Drawn | 39 | Motor half coupling Zinc alloy Die cast 
14 | Diffuser lron Cast | 33 | Coupling cross Rubber Molded 
i 15 | Regulating valve Brass Cast & machined || 34 | Pump half coupling | Zinc alloy Die cast 
16 | Copper tube fittings Brass Cast & machined Sa || 35 | BX connector 90 deg. | Galvanized iron | Cast 
17 | Strainer cover Zinc alloy Die cast | Enamel |} 36 | 14 in. Greenfield conduit | Steel — 
18 | Strainer body Zinc alloy Die cast Enamel 37 | Jack screw Steel Drawn & machined 
19 | Strainer basket Stainless steel Woven 38 | Burner leg Steel Machined 
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RESISTOR *SPECIALISTS IN RADIO AND ELECTRICAL INDUSTRY SINCE 1923 
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One of the many standard types of *% 
Vitreous Resistors made by Electrad 


for industrial use. Resistors are also 
supplied with moisture-proof enamel, 
when resistance value of unit or its 
application makes such enamel de- 


sirable Sn eS 
Gk 


POWER RHEOSTATS RESISTORS 


Take Advantage of ELECTRAD’S 


Resistor Experience! 


More than 13 years of specialized experience in the resistor 
field has developed an exceptional engineering capacity, 
which is reflected in every Electrad product. This engineering 
skill can be of invaluable service in meeting any resistor 
problem. If you cannot find a resistor to suit your needs in 
the standard Electrad line, put the problem up to Electrad— 
and let Electrad engineers find the answer for you! 


A new industrial resistor catalog is now in production, one 
of the most complete and handiest books of its kind. Write 


for a copy. 
VARIOHM TYPE 


Vitreous Enameled Adjustable Resistors 





The Electrad type AH resistors meet the demands for a 
rugged, economical adjustable lug type resistor. The adjust- 
able lug permits quick, accurate regulation and is designed 
to provide long life without undue wear of the resistance 





MAX. RES. 

















TYPE | WATTS _ OBTAINABLE wire. The mounting brackets are of unique design and allow 
‘aameneres I for easy adjustment of mounting centres. They hold the 
25-AH} 25 5g" 244" 12,000 resistor rigidly to the panel upon which it is mounted. One 
50-AH 50 5% AYA" 30.000 adjustable lug is furnished with each type AH resistor. An 
, : adjustable lug equipped with a pure silver contact button 

80-AH 80 "x 642" 50,000 can be had for special applications, when specified. 








100A-H 
200-AH 


100 | 1!3"% 6%” 75,000 
114"%101%4 100,000 









CATALOG GIVING TECHNICAL DATA AND 
DESCRIBING A LARGE ASSORTMENT OF 
STANDARD RESISTORS, MAILED ON REQUEST 


DECEMBER, 1936 





Nema 


News 


UBLICATION of the Nema elec- 
tric arc-welding machine stand- 
This new 
publication is a reference work of 


ards has been announced. 


practical information concerning the 
manufacture, test and performance 
of direct-current and alternating-cur- 
rent arc-welding machines, such as 
motor-generator sets, dynamotors, 
transformers, and rectifier arc-weld- 
ing units. these standards 
represent standardized practice in the 
United States, they will assist in har- 
monizing practices in the industry and 


Because 


promote production economies. They 
also clear up many troublesome prob- 
lems for the buyer of arc-welding 
equipment, and define numerous 
terms which have hitherto been sub- 
ject to various interpretations. 

Member companies upon request 
will receive one copy without charge. 
Additional copies may be purchased 
The 
price to non-members is 50 cents 
per copy. 


by members for 30 cents each. 


ECENTLY added to Nema head- 

quarters staff, William C. Babbitt 
now is assistant director of the in- 
dustry service department. Mr. Bab- 
bitt is a graduate of the University of 
Michigan. He has a background of 
engineering training, several years in 
plant management, and twelve years 
experience with manufacturers’ as- 
sociations. 

During this time he has served as 
field engineer for the Industrial 
Truck Association, as assistant man- 
ager of the Trade Association De- 
partment of the United States Cham- 
ber of Commerce and as executive 
secretary of a National Code Auth- 
ority under NRA. 


DDITIONAL organization 
changes include renaming the 
uniform regulatory legislation com- 
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Major developments of the past month 
of the 


National Electrical Manufacturers 


Association 


F. R. Fishback, President 
W. J. Donald, Managing Director 
155 East 44th Street, New York, N. Y. 


It will be known hereafter as 
the regulatory legislation committee. 
The uniform legislation department 
is now designated the regulatory leg- 
islation department. 


mittee. 


KALIZING the need for coopera- 

tive development of the industrial 
applications of the electric welding 
process, the electric welding section 
of Nema has established development 
headquarters in the Frick Building, 
Pittsburgh, Pa. H. S. Card has been 
appointed Development Director of 
the Electric Welding Section and will 
be in charge of the office. Attention 
will be given to the promotion of 
electric welding by missionary work 
on important new or undeveloped ap- 
plications. 


EFRIGERATION division activi- 

ties will again be headed _ by 
Thomas Evans, president of Mer- 
chant & Evans Company, who was re- 
elected chairman of the refrigeration 
division and chairman of the 
household refrigeration section of the 
refrigeration division; J. A. Harlan 
of Kelvinator Corp. was re-elected 
chairman of the commercial refrigera- 
tion section, at the annual meeting. 


also 


XTENSION of rural electrifica- 

tion will be assisted by Nema in 
1937 with a national program of pub- 
licity to reach the entire farm popu- 
lation. Approval of the publicity 
campaign plan was voted at the re- 
cent annual meeting held at Cincin- 
nati. Educational in nature, the pub- 
licity effort will stress two thoughts— 
the advantages of farm electrification 
and the need for a carefully planned 
wiring installation to take care of fu- 
ture as well as present needs for 
electrical service. The advantages in 
economy and convenience of making 


the greatest possible use of electrical 
service through appliances will also be 
stressed. 

The Nema publicity will be directed 
through all of the many channels and 
organizations, public and private, that 
are interested in the development of 
rural electrification. 


PPROVAL of the following 
standards or revisions has been 

announced by the codes and standards 
committee : 
Power Switchboard Group 

Additions to instructions for in- 
stallations, operations and care of 
power switchboards. A revision of 
the general specification for 
power switchboards. 
Varnished Fabric and Paper Section 

New standards for black, bias-cut 
varnished cloth tape. 
Carbon Section 

Change in the status of all of the 
standards contained in Nema _ pub- 
lication 34-21 from recommended 
practice to adopted standards. 
Rubber Power Cable Section 

Specifications for rubber-insulated 
parkway cable—revision of tables for 
test voltages for rubber insulation to 
make them with A.S.T.M. 
standards. 
Industrial Control Section 

Changes in Nema standards to 
make them agree with latest Under- 
writers’ Laboratories’ standards in- 
cludifg such items as _ insulation 
clearances and material. 
Knife and Enclosed Switch Section 

New standard covering internal 
connections of watthour meters in 
wiring diagram of enclosed switches. 


form 


agree 


HE vacancy on the Board of Gov- 

ernors caused by the resignation 
of B. W. Kerr, Railway & Industrial 
Engineering Co., Greensburg, Pa., has 
been filled by the appointment of J. 
S. Lawson, vice president and general 
manager, Memco Engineering & 
Mfg. Co., Inc., Long Island City, 
New York. Mr. Lawson will serve 
until 1937. 


HE Hotstream Heater Company, 

8007 Grand Ave., Cleveland, Ohio, 
has joined Nema and will be affiliated 
with the electric water heating sec- 
tion. L. R. Mendelson, president of 
the company, will be the executive 
representative. 
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600 FEET FROM SUNLIGHT 


SYNTHANE LAMINATED BAKELITE 
SHEETS + RODS + TUBES 


T. insure uninterrupted production as FABRICATED PARTS 


well as maximum safety, mine operators 
depend on SYNTHANE laminated bake- 
lite for insulating mining machinery. 


SYNTHANE-—the dependable insula- 


tion that protects equipment in the air, 


Send for Sample Book 


on the ground, under the ground, 
on and under water—adds to your 
products the same degree of reliabili 



































NAME PLATES 


Kye appeal combined with product 
identification in an unlimited range 
of designs and a variety of plated 
finishes alone or in combination with 
colored enamels. Concealed fasten- 
ings eliminate screw holes. Other 
products in this catalog include low- 
cost stock escutcheons, especially- 
designed novelties and premiums. 
\MERICAN Emsiem Co., INc. Ask 
for 12-01. 


CADMIUM PLATE 


Brighter cadmium plate with high 
throwing power that requires less 
time and equipment, and is easier 
controlled than ordinary processes. 
Folder tells how finish is obtained 
from a plating bath prepared merely 
by mixing a complete plating salt 
in water. GRASSELLI CHEMICAL 
Co., Inc. Ask for 12-02. 


OIL EXTRACTOR 


Makes one gallon of cutting oil do 
the work of ten gallons. New and 
improved types of centrifugal ex- 
tractors with all safety features 
shown in this folder. NATIONAL 
Kxtractor Co. Ask for 12-03. 


MOTOR STARTERS 


Easiest and safest method for start- 
ing and stopping an electric motor. 
These across the line automatic 
starters combine overload, low volt- 
age, and automatic control from 
small push button stations conven- 
iently mounted to save operator’s 
time. Folder describes compact 
types for built-in use in combina- 
tions for group, sequence or inter- 
locking controls for greater effi- 
ciency and safety. Square D Com- 
PANY. Ask for 12-04. 


VARI-SPEED PULLEYS 


How an efficient, compact variable 
speed unit, applied directly to the 
standard shaft extension of any con- 
stant speed motor, provides com- 
plete speed adjustability over 3:1 
range for power requirements from 
fractional to 7% hp. Any desired 
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speed obtained instantly and accu- 
rately by turning convenient speed 
control handwheel. REEvEs PULLEY 
Co. Ask for 12-05. 


RUBBER MOUNTINGS 


Eliminating noise and vibration with 
rubber mountings made easy with 
this practical manual arranged for 
ready reference. Engineering data 
gives safe loads, deflections and de- 
sign suggestions for effectively ap- 
plying a variety of standard shear 
and compression mountings. UNITED 
States Ruspper Co. Ask for 12-06. 


WELDING 


Uniform top quality welding at 
lower cost on a high-speed produc- 
tion basis; faster and more depend- 
able than hand welding. Welding 
head described in this leaflet auto- 
matically controls length of arc, 
which is adjustable for any type of 
commercial bare or coated welding 
rod. HARNISCHFEGER Corp. Ask 
for 12-07. 


BATTERIES 


Providing inexpensive power for 
electrical devices in localities not 
reached by power lines. Low cost 
installations made with special bat- 
teries having long life and ample 
reserve capacity. GLoBE-UNION, 


Inc. Ask for 12-08. 


METAL COATINGS 


Economical, safe, speedy and effi- 
cient equipment and methods for de- 
positing any commercial ferrous or 
non-ferrous metal on metallic or 
non-metal surfaces. Folder shows 
how process under positive control 
can deposit electrical contacts and 
conductive coatings on any material 
or protect surfaces from corrosion. 
Metrats CoatinG Co. or AMERICA. 
Ask for 12-09. 


TRANSFORMERS 


Uniform frequency response, low 
wave form distortion, high efficiency, 
thorough shielding and dependabil- 


AS PUBLISHED BY MANUFACTURERS 


OPPORTUNITIES FOR THE ALERT USERS OF MATERIALS, FINISHES 


ity are built into these transformer 
components for all radio applica- 
tions. Catalog shows performance 
curves on a wide variety of types. 
Unitrep TRANSFORMER Corp. Ask 
for 12-10. 


CRANES 


Low cost, safe, dependable, portable 
cranes built to meet individual pro- 
duction needs shown in this folder. 
LLeEWwIs-SHEPARD Co. Ask for 12-11. 


MOTOR DRIVES 


Increased operating efficiency and 
reduced space required with these 
modern built-in motor drives that 
replace belt drives on machine tools. 
Simple to install and easy to operate. 
W. L. SteeGE Macuinery Co. Ask 
for 12-12. 


WELDING 


Dual continuous control of both 
voltage and current varies penetra- 
tion at any current, permitting the 
desired quality of weld with greater 
welding speed in new service-proven 
welders described in this booklet. 
Lincotn Exectric Co. Ask for 
12-13. 


DIE CASTINGS 


How improved performance, re- 
duced costs and better appearance 
were achieved in a variety of new 
die casting applications during the 
past year. Booklet pictures dramatic 
developments in radios, machine 
parts, small machines, office equip- 
ment and household appliances. 
New Jersey Zinc Co. Ask for 
12-14. 


COPPER ALLOYS 


Complete design handbook on a wide 
variety of copper alloys for electrical 
uses. Convenient tables list physi- 
cal properties, design factors, weld- 
ability, fabricating and machining 
properties of each for guidance in 
selecting alloys. CHAseE Brass & 
Copper Co. Ask for 12-15. 
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STAINLESS STEEL 


Possibilities for improving finish, 
prolonging life and increasing the 
heat resistance of drawn, stamped 
or spun parts in electrical products 
where corrosion resistance and good 
appearance are assets. Specific rec- 
ommendations for selecting and fab- 
ricating eight materials. REPUBLIC 
STEEL Corp. Ask for 12-16. 


PACKINGS 


A material for every service: Felt, 
cork, asbestos, jute, paper, rubber, 
wire. Samples of all of these ma- 
terials, some in several forms, are 
shown in this folder with helpful 
notes on selecting the best type and 
grade. Fett Propucts Mere. Co. 
Ask for 12-17. 


SPOT HEATERS 


Electric cartridge units that concen- 
trate heat where needed. Rapid 
heating, superior insulation for ef- 
fective built-in designs in any de- 
sired length fitting in a small drilled 
hole. Sealed casings of brass, alu- 
minum, steel or stainless as desired. 
H. E. Trent Co. Ask for 12-18. 


FURNACES 


Self stirring action in these electric 
furnaces makes melts uniform. 
Heat is generated within the cruci- 


ble by high-frequency induction in 
these small furnaces. Temperatures 
high enough to melt all known met- 
als is under perfect control of one 


hand wheel. Booklet shows a va- 
riety of sizes for small production 
needs. AjyAx  ELECTROTHERMIC 


Corp. Ask for 12-19. 


OVEN THERMOSTAT 


Snap action, positive heat control 
unaffected by vibration that im- 
proves the performance of electric 
ovens. Signal light shows when 
switch is on, illuminated temperature 
indicator adds convenience and as- 
surance in operation. RoBErRt- 
SHAW THERMOsTAT Co. Ask for 


12-20. 


METAL CLEANER 


How to obtain better metal finishes 
with chemical cleaning processes 
that neutralize pickling acid, pro- 
tect surfaces from corrosion, and 
remove oxide films, oil, grease, scale 
or dirt. Booklet describes process 
for both ferrous and non-ferrous 
metal surfaces. E. Il. puPoNT DE 
Nemours & Co. Ask for 12-21. 


THERMOMETERS 


New attractive designs in bimetal 
indicating thermometers for stoves 
and appliances. In addition to 
standard decorative types, catalogue 





These publications are current offerings of manufacturers. The Editor 
would be pleased to forward requests for copies, by qualified readers, 
to the sources. Fill in the coupon and mail it to the Editor, ELECTRI- 
CAL MANUFACTURING, 232 Madison Ave., New York, N. Y. 
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THAT YOU MAY BE BETTER INFORMED 


EQUIPMENT AND PARTS TO KEEP ABREAST OF PROGRESS IN THE ART. 


includes representative custom made 
and special types designed to fit the 
product. Cooper Oven THER- 
MOMETER Co. Ask for 12-22. 


SOLDERING LUGS 


Copper soldering lugs and splicing 
sleeves available from warehouse 
stock in all large cities. High con- 
ductivity, pure copper, uniform in 
dimensions. This price list includes 
both standard and heavy duty types. 
WOLVERINE TuBE Company. Ask 
for 12-23. 


BRONZE BEARINGS 


Graphited bronze bushings that give 
3 to 4 times the life of plain bear- 
ings when periodic lubrication is un- 
desirable or may be neglected. In- 
stallation data, and standard sizes 
conveniently listed. RANDALL Gra- 
PHITE Propucts. Ask for 12-24. 


SPEAKERS 


Unlimited combinations of electrical 
and acoustic characteristics in this 
line of dynamic loud speakers. Mod- 
els are dressed up, performance high 
over full range of frequencies. De- 
signed to match any output tube re- 
quirement. MaGnavox Co. Ask 
for 12-25. 


MILLING MACHINE 


Medium size, convenient controls, 
quick set-up, rigid and accurate, 
for milling small-to-average size 
work in tool room lots or large 
quantities. Circular shows how op- 
erator can engage spindle, power 
and rapid traverse feeds, and speed 
changes from normal operating po- 
sition. CINCINNATI MILLING Ma- 
CHINE Co. Ask for 12-26. 


ELECTRIC MOTORS 


Where explosive gases or dust may 
exist, these explosion-tested motors 
are designed for maximum serv- 
ice with minimum maintenance. 
Brushes and commutator readily in- 
spected. High continuous capacity 
with minimum size. WESTINGHOUSE 


Etec. & Mre. Co. Ask for 12-27. 
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NEW 


Oil Burner Motor 


N-TYPE coupling specifically designed 
for its particular duty is furnished with 


Pp! 


new oil burner motor announced by Holt- 
close-coupled 


zer-Cabot for pump unit. 





Because machining to secure alignment be- 
tween pump and motor not now re- 
quired, with assembly time therefore much 
reduced, use of the new unit should result 
in reduced cost to the oil burner manu- 
facturer, it is claimed. Special construc- 
tion makes it possible to mount conven- 
tional oil burner pump directly on the 
motor, which also has a shaft extension 
at other end for driving the fan used in 
conjunction with the burner. Pump end 
is machined to take standard fuel pump. 
Standard ratings, %, % and % hp. at 1725 
r.p.m. and 42, % and % hp. at 1140 r.p.m., 
either split phase or capacitor type, also 
companion direct current types. Motors 
may be arranged for rigid or resilient base 
or for rigid flange mounting. Holtzer- 
Cabot Electric Co., 125 Amory St., Bos- 
ton, Mass. 


is 


Explosion-tested Fan Cooled Motors 


ESIGNED for use in locations where 
expiosive gases or dust may exist, the 
explosion-tested, 


improved design fan 





cooled, totally enclosed dc. motor, Type SK, 
announced by Westinghouse, is available 
in sizes from 5 to 75 hp., in 115, 230 and 
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MATERIALS, 
EQUIPMENT AND PARTS 


FINISHES 


550 volts ratings. Motors have been 
tested to withstand an internal explosion 
of gas (methane) or coal dust without 
injury to the equipment and without emit- 
ting flames or sparks which would ignite 
surrounding gas. Designed with fan 
mounted on commutator end to force a 
large volume of cooling air through suit- 
ably located air passages to make possible 
high continuous capacity with minimum 
size. Commutator end fan mounting, ac- 
complished without interfering with ac- 
cessibility to brushes or commutator, is 
due to unique design of double walled 
bracket equipped with four screw-type 
hand-hole covers, which are readily re- 
movable. Each cover is provided with a 
hole in the web for insertion of either a 
wire meter seal or chain and lock, to 
guard against unauthorized removal. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


Oil Burner Motor 


O ENHANCE the sales appeal of oil 
burners for which type of appliance it 
especially 


has been designed, the new 





streamline motor announced by Ohio Elec- 
tric Mfg. Co. is not only built to suit re- 
quirements of oil burner manufacturers, 
but also has smooth lines that add to the 
general artistic effect of the product. Set 
off with a bright chromium band that gives 
a sense of balance and a touch of style. 
Made in fractional horsepower sizes only, 
from %4o hp. to 4% hp. Ohio Electric Mfg. 
Co., 5905 Maurice Ave., Cleveland, Ohio. 


Motor Mounted Brake 
AUTOMATIC solenoid brake  an- 


nounced by Cutler-Hammer, for 
mounting integrally with electric motors 
from fractional hp. to 10 hp. ratings (at 
3600 = r.p.m.) totally enclosed and 
claimed to be especially suitable for laun- 


is 





dry, textile and woodworking machinery, 
hoists, elevators, dumbwaiters, machine 
tools, printing job presses, etc. The ro- 
tating member consists of a single heavy, 
molded disc which it is claimed shows lit- 
tle wear on exhaustive life tests even for 
maximum horsepower. Enclosing case 
protects from dirt and mechanical injury. 
Brake is suitable for ac. or dc. and 
available with dust-tight, weatherproof 
and watertight enclosures. May be sup- 
plied already mounted on any make motor 


is 





as a complete unit by the motor manufac- 
turer. Cutler-Hammer, Inc., 1264 St. Paul 
Ave., Milwaukee, Wis. 


Variable Speed Transmission 


AX*® desired output speed, from half- 

motor speed down to zero and reverse, 
may be obtained through a single turn of 
a control wheel of the Graham variable 
speed transmission, it is claimed. Built 
in a compact housing (approximately 
motor size), the unit is self-contained and 
runs in oil, with only five major parts, 
supplies inherent overload protection with- 
out damage to transmission unit or con- 
nected equipment. Power is commonly 
taken from a constant speed motor, the 
shaft of which is connected to a carrier, 
the latter rotating at motor speed. Carrier 
supports three taper rollers which are kept 
in intimate contact under pressure with a 
non-rotating ring and turns at motor 
speed times the ratio of ring and roller 
diameters at point of contact. The three 
rollers carry planet pinions which mesh 
with an internal gear, the latter connected 
to the output end of the unit to provide 
a step-down ratio combined with speed 
variation. 

Variation in speed is obtained by moving 
ring along the taper rollers, which changes 
the diameter ratio of these two members, 
thus combining infinite speed range plus 
reverse in one unit. The transmission is 
bi-directional, operating equally well in 
either direction of rotation. Can also be 





driven from the output end where a slow- 
running line shaft must supply power at 
variable speeds to a high-speed machine 
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You Jamumnations _.. WILL PUNCH EBLAT, 


STACK FLAT AND ASSEMBLE FASTER o& 
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EPUBLIC SILICON STEEL 

















h Notice the stacks of punchings shown above just as they have come from the press room. Look at 
: their flatness — how well they stack — then think what this will mean when they move up to the 
© 


assembly benches. e Your punchings can be just as flat and you can save time at assembly benches 
— if you use Republic Silicon Steels. Sheets of these better steels are absolutely flat. Coil set is 
removed from coiled strip. e You'll find Republic Silicon Steels economical in other ways, 
too. They are uniform in temper and free from loose scale and hard spots. Die wear is 
minimized. e Republic Silicon Steels are available in six grades—field, armature, electrical, 


special motor, special dynamo and transformer — each grade unusually high in perform- 





ance values for the price. They may be had in flat sheets up to 38 inches wide and in 


coiled strip up to 14 inches wide —a grade and size to meet every requirement efficiently 


HAVE YOU A COPY 


oe ruts Naw BOOK? and economically. Tell us your requirements — our engineers will be glad to help you. 
F TH 2 


Every manufacturer of electrical 


equipment should have a copy of e 

the latest booklet giving full in- 

formation and data on Republic e ublic teel 
Silicon Steels. Use your business 


letterhead in writing for a copy. 


“at CORPORATION 


ou GENERAL OFFICES:::CLEVELAND, OHIO 


When writing for further information please address Dept. E M 
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and is obtainable in several combinations. 
Motor can be built-in or it may be con- 
nected by a flexible coupling with motor 
and unit retained on common bed plate. 
Geared head provides a reduction up to 
7 to 1 or a step-up as high as 1 to 4. With 
latter arrangement a top speed as high as 
twice motor speed can be obtained. Also 
has unique “jogging” control particularly 
desirable for cyclic operations where the 
drive shaft is to be rotated at a pre-selec- 
ted speed, then rapidly stopped and re- 
started. Adapted to “inching” operations 
of various kinds. Control of unit is ef- 
fected without stopping the motor, or dis- 
turbing pre-set speed. Transmission units 
available in three standard sizes with a 
range of capacity up to 7% hp. and in two 
speed ranges, normal and extreme, with or 
without geared heads. Now being manu- 
factured by Fellows Gear Shaper Co. for 
Graham Transmissions, Springfield, Vt. 


Magnetic Starters and Contactors 


FOR MOTORS of from 1% to 25 hp., 
single or polyphase, a new line of 
Trumbull magnetic starters and contactors, 
Type C.M., have interchangeable relay 
heaters, % to 80 amp., for use on all 


starter sizes. Self-cleaning and _= self- 
aligning “wiping” contact action is a fea- 
ture. All parts are assembled on non- 
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carbonizing heavy black glazed porcelain 
base. Complete mechanism entirely remov- 
able for wiring by loosening three screws 
in the steel backplate to which mechanism 
is mounted. Trumbull Electric Mfg. Co., 
Plainville, Conn. 


Centrifugal Coolant Pump 


OLLOWING trend toward compact, 

streamlined design, Fulflo Specialities 
Co. has brought out Type AG3-M centri- 
fugal water pump, designed primarily for 
pumping coolant on machine tools of 
grinding and cutter types. The unit can 
be bolted to the machine in any position 
and the intake of pump placed below the 


water level of coolant reservoir. Pack- 
ing has been designed to take a static 
pressure of 60 lb. per square inch. Wear 


on the motor shaft is eliminated by means 
of a hollow hardened replaceable steel im- 
peller shaft which slips over the end of 
motor shaft. The spring tension packing 
eliminates adjustments and remains tight 
at all times, it is claimed. Standard unit 
is built with cast-iron body, bronze im- 
peller and a priming cover. Straight cover, 
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optional, can be used for gravity feed 
application. Driven by a %4 hp. splash- 
proof ball bearing motor, 1725 r. p. m. 
Delivers 25 gallons a minute at a 10-ft. 
head. Fulflo Specialties Co., Inc., Blan- 
chester, Ohio. 


Reservoir Type Bushings 
OUR TYPES of oil reservoir graphite 
bronze bushings, developed by Randall 
Graphite Products Corp. for installations 
requiring predetermined lubrication life or 
centralized lubrication control, feed lubri- 
cant from the reservoir through graphite 
plugs that regulate the rate of flow. Ad- 





ditional positive lubrication is supplied by 
graphite in machined grooves on bearing 
surfaces. Two of the new bushings pro- 
vide their own reservoir space by under- 
cuts on the outside walls. One of these 
is designed for high speed installations or 
for intermittent use where lubrication is 
supplied only during assembly of the prod- 
uct or at long intervals. Two bushings 
are designed for application where oil res- 
ervoir is provided in the bearing housing. 
One is equipped for lubricating both bore 
and face of flange. Bushings may be 
reamed, broached or diamond bored after 
installation without damaging the graphite, 
it is claimed, and neither oil or water will 
wash out the graphite or cause it to recede 
below the surface. Randall Graphite Prod- 
609 1”. Lake St., Chicago, IIl. 


ucts Corp., 


Circuit Breaker Mountings 


OR DIRECT mounting on small ma- 


chines, machine tools and electrical ap- 
new yoke mounting 
breaker has 


yoke 


for the 
been an- 
mounted 


pliances, a 
Protectit 
nounced. 


circuit 


Two types of 





units added to the Protectit line are said 
to increase the range of application for 
these auxiliary circuit breakers which 


function in dual capacity of “On” and 
“Off” switching units while providing safe 
automatic overload protection. One of the 
new yoke mounted units is available in 
ten different models of fixed ampere rat- 
ings; the other is designed for inter- 
changeable heaters to offer nineteen dif- 
ferent ampere ratings. Illustration shows 
fixed rated unit installed in handy box, 
also two types of covers provided for use 
with boxes—the top designed for flush 
mounted boxes. Colt’s Patent Fire Arms 
Mfg. Co., Electrical Division, Hartford, 
Conn. 


Micro Switches 

ECENT IMPROVEMENTS in inter- 

nal structure of the Burgess Micro 
switch are claimed to automatically limit 
overtravel and to facilitate application to 
certain types of operations. Two new 
methods of actuation now available, either 
of which may be incorporated in standard 
normally closed, normally open, or double- 
throw switch, of either self-returning or 
maintaining type. A leaf spring operating 
lever, by providing resilient means of actu- 
ating the switch, permits greater movement 
of actuating force than is provided by the 
standard plunger and because of long lever 
arm, less operating force is required. An- 
other device is a sleeve which fits over the 
standard operating plunger of the switch 
which it actuates through a spring in the 





cap. As the spring is less yielding than 
the compact arm of the switch, a differ- 
ential pressure of 4 ounces, traveling 
through a distance of .0015 in. or less, will 
actuate the switch, just as it will without 
the spring mechanism. However, the spring 
provides an overtravel of %46 in. beyond 
point of operation. The switch therefore 
retains its position, but in addition it is 
undamaged by overtravel. Switch can be 
used as a precision limit switch on machine 
tools that do not stop instantaneously, when 
equipped with spring mechanism. C. F. 
Burgess Laboratories, Inc., Freeport, Ill. 


Immersion Thermostat 


IMPLICITY of construction is a fea- 

ture of the new Wilcolator immersion 
thermostat, Type T. Complete control con- 
sists of two elements, one of which is a 
brass well provided with %-in. pipe 
threads (for threading into the side of the 
tank of which it becomes a permanent 
part) and the thermostat unit, a liquid- 
filled bulb and bellows assembly that op- 
erates a snap-action contact mechanism. 
Thermostat unit snaps into position in the 
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“What we want more than fastening economy 


is the BEST POSSIBLE ASSEMBLY JOB” 


“HOOVER” was able to get BOTH — 
PM eC Um bam ume leh, mie ety 


NSISTENCE on quality is clearly evident in the 

new “HOOVER”. One look at this modern cleaner 
and you know that the engineers in The Hoover 
Company meant what they told a Parker-Kalon 
Assembly Engineer . . . “we want the best possible 
assembly job; fastening economy comes second 
here”. The five important assemblies shown are 
being made with Parker-Kalon Hardened Self-tap- 
ping Screws only because it was possible to prove 
conclusively that they would make stronger fasten- 
ings, as well as reduce time, work and costs. 


Famous for the economies they effect in making 
fastenings to metal and plastics, Parker-Kalon Hard- 
ened Self-tapping Screws are often overlooked when 
the prime consideration is security. Yet it is a fact 
... proved by scores of concerns like HOOVER and 
by unbiased laboratories that these unique 
Screws hold more securely than machine screws, bolts 
and nuts, and similar ordinary fasteners. They do 
a better job in addition to saving time, labor 
and money by simplifying fastening jobs. 


Use this specified knowledge 
to determine what you can gain 


Right now your assembly work probably holds worth- 
while opportunities for using Self-tapping Screws 
to make better, stronger fastenings at lower cost. 
It will pay you to hunt them out. And it is easy to 
do... if you use the specialized knowledge of Parker- 
Kalon Assembly Engineers. 






Ai! 


Parker-Kalon Hardened Self-tapping Screws are used to hold molded plastic handle locator 
to molded electrical receptacle in handle tube; to hold molded plastic bearing head to 
1 plastic motor case body; to hold metal light reflector to molded motor case; to hold 
p insulator in electrical plug; to hold metal ventilating duct cover in molded motor hood, 


i, inci tells, 


PARKER-KALON Varden FASTENING DEVICES 






re 


Your invitation will bring one of these Engineers to 
go over your fastening jobs with you. He will offer 
no “cure-all”. A background of practical assembly 
work fits him to render intelligent aid. And his 
specialized knowledge enables him to recognize the 
many different types of assemblies which Hardened 
Self-tapping Screws WILL make better and cheaper. 
Because in 7 out of 10 cases he has helped production 
and design men to obtain desirable benefits, there is 
an excellent chance that he can help you, too. 


PARKER-KALON CORPORATION 
Dept. E, 190 Varick Street New York, N. Y. 


os 


A HARDENED SELF-TAPPING SCREW FOR EVERY KIND OF ASSEMBLY & tyre ‘a 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


DECEMBER, 1936 























































well and no mounting screws or brackets 
are Furnished in double-pole, 
double-break, with normally con- 
tacts, also in single-pole, double-break, one 
pole normally closed, one pole normally 
open for “off-peak” water heater service. 
Complete unit measures 21!%4¢ in. 


necessary. 


cl sed 


wide by 
3%6 in. high Extension of thermostat be- 
yond tank wall, 134 in. Meets the re- 
quirements of electric water heaters and 
easily adapted to sterilizers, presses, urns, 





oil baths, kitchen equipment and _ other 
types of liquid heaters. Provided with 
adjustable range of 100 to 200 degrees. 


Normal sensitivity, plus or minus 5 de- 
Rating of thermostat is 20 amp., 
250 volts, and 35 amp., 125 volts, alternat- 
current only. Waulcolator Company, 
Wea: ds 


grees. 


ing 


N cv ark, 


Midget Cable Plugs 
OR USE on electronic circuit re- 
quiring three conductors or less and in 
any cable from “46 in. to %2 in. (special 
order, %g in. cable), the midget plug re- 
ceptacles recently anounced Cannon 
Electric Development Co., are made with 
self-cleaning bronze contacts, open-sided, 


any 


by 


tinned solder lugs, for positive cord grip. 





Flush plates are 134 in. in diameter and 
cord fittings have 34-in. barrel in diameter. 
Each fitting weighs less than 2 oz. All 
fittings made in three poles only. Standard 
finish, cadmium-plated, aluminum _lac- 
quered. Polished chromium and statuary 
bronze finishes also furnished. Cannon 
Electric Development Co., 420 West Ave. 


33, Los Angeles, Calif. 


Low Drain Radio Tubes 


NEW line of low current drain tubes 
announced by National Union are de- 
signed for operation at 135 volts plate sup- 
ply and 0.150 ampere filament current, al- 
though they may also be used at 250 volts 
plate supply. The initial five types in the 
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new line: 6D&G, self-excited electron-cou- 
pled converter; 6L5G, medium-mu voltage 
amplifier; 6S7G, remote cut-off amplifier ; 
6Q6G, Diode-high mu triode; and 6N5, 
tuning indicator, will be housed in glass 


bulbs. Octal bases will be used for all 

except Type 6N5. National Union Radio 

Corp., 570 Lexington Ave., New York. 
Megohmmeter 


IRECT-INDICATING ohmmeter for 
megohm ranges of resistance is made 


possible in Type 487-A megohmmeter 
through use of a vacuum tube voltmeter 
as indicator. The internal battery has 


been replaced by the voltage drop across 
a portion of the output of a power line 
rectifier which also supplies the operating 
voltages for the voltmeter. Range from 
20,000 ohms to 50,000 megohms in four 
overlapping ranges, so chosen that all val- 
ues of resistance within the normal range 
of the instrument can be read on the open 
portion of the scale. Accuracy is 5 per- 
cent between 200,000 ohms and 5,000 me- 





and lower 


higher 
Applications include not only the 
rapid measurement of high resistance, but 
the measurement of many quantities re- 
sulting in resistance changes, such as mois- 


gohms, decreasing for 


values. 


ture or adulterant content. Dimensions, 
10 x 8 x 5% inches overall. Weighs 9% 
Ib. General Radio Co., 30 State St., Cam- 


Vass. 


bridge, 


Thermostat Control Wire 


PURIFIED ASBESTOS, developed in 

the York wire laboratories and applied 
by a special process claimed to assure a 
truly felted wall of insulation, is a feature 
of new thermostat control wire, announced 
by General Electric Co., which has a rust- 
proof, cadmium plated armor wound 
around asbestos-insulated flexible copper 
conductors, to provide protection for the 


+ 


wire during installation and in service. 
The armor is readily removed to establish 
contacts. Available in two-, three-, and 
four-conductor cables, with each conductor 
identified by a distinctive color. General 
Electric Co., Section Q-6112, Appliance 
and Merchandise Dept., Bridgeport, Conn. 








Commutator Slot Tool 


OR CLEANING slots in commutators 

or for beveling the sharp edge of the 
copper after undercutting, the Ideal hand 
type slotter and scraper may also be used 
to remove fins of mica and for smooth- 
ing burrs on copper segments. The head 
is arranged so that the tool bit may be 
swiveled to most convenient position for 
working. Interlocking notches in oppo- 
site faces in the swivel head lock the bit 
rigidly at required angle. Tool bit 


att 


hardened and sharpened at one end for 
V cutting and at the other end for U slots. 
Grooved exterior of handle provides good 
grip. Maximum rigidity of complete tool 
is assured, it is claimed, since the head, 
stem and handle are made all in one piece 
of high strength bronze. Jdeal Commu- 
tator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


is 


Sealed and Plug-in Resistors 
ERMETIC SEALING provides maxi- 
mum protection against humidity and 

electrical leakage in Clarostat wire wound 
metal clad resistors, Series MR, in which 
the advantages of bakelite molded insula- 
tion are combined with those of a snugly 
fitted metal jacket. The element em- 
bedded in the bakelite and molded and 
sealed within the jacket. Units are rated 
at 5 watts per winding-inch when mounted 
flush on metal radiating surface with safe 


is 


overload of 100 per cent. In free air, 
wattage per winding-inch is 2% watts. 
| . 

t 
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METAL JACKET j 


wide of resistance 


in a 
values, any number of taps, in lengths up 


Available range 
to 10 in. Width, 46 in. by % in. thick. 

Developed orig- 
inally for use in 
resistance bridges 
and other test 
equipment in the 
manufacturer’s 
laboratory and 
plant, a precision 
resistor in handy 
plug-in form 
now offered 
Clarostat. Per- 
mits of various 
combinations for any total resistance value 
and is housed in a standard 4-prong tube 
base. Available in values of from 1 to 
10,000 ohms. Clarostat Mfg. Co., Ince., 
285 N. Sixth St., Brooklyn, N. Y. 
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INSULATING PARTS 













Electrical manufacturers for 23 years have had 
a dependable source of supply for phenolic insu- 
lating parts in the Formica organization .. . 
Many leading companies have heen served con- 
tinuously for most of that time .. . Formica is 
high quality insulation. uniform, and made 
under processes that are accurately controlled 
by a large and well equipped laboratory. Grades 
and variants have been developed to meet every 
insulating requirement ... Send us your blue 
prints for quotation. 


THE FORMICA INSULATION COMPANY 


4638 Spring Grove Ave. e Cincinnati, O. 


ORMICA 
































Pocket Instruments 


IGHT-WEIGHT pocket size voltmeters, 
ammeters and milliammeters are offered 
in a complete new line by General Electric 
Co. The new Type AS-5 instruments su- 
persede Type AS-3 and incorporate a new 
type of element with higher torque and im- 





proved characteristics. 
QI 


54Ax3%x2 


Overall dimensions 
in. Weight 12 oz. Accuracy 
of one percent of full scale value. Have 
magnetic damping, a Permaloy moving 
vane and are shielded from stray magnetic 
fields. Knife-edge pointer and mirror scale 
for accurate reading. On the double- and 
triple-scale instruments, a convenient switch 
on face makes it possible to change ratings 
without removing or rewiring terminal 
connections. Textolite case. General Elec- 
tric Co., Dept. 6-B-201, Schenectady, N. Y. 


Range Lamp 
LJ SEFUL and decorative addition to the 


electric range is No. 373 range lamp 
recently announced by Eagle Electric Mfg. 
Co. Made for simple attachment to the 
back ledge of the range onto which it is 





with thumb 


tightened 
Furnished complete with shade, 


slipped and 


screws. 


two 


pull socket and 6 ft. cord with a bakelite 


handle attachment plug cap. Finished 
white or ivory, black decorative trim. 
Eagle Electric Mfg. Co., 59 Hall St., 


Brooklyn, N. Y. 


Bayonet Lock Plug 
W/ ITH PRONGS that wedge and lock 


into receptacle contacts even when 
the latter are worn and loose, the “Wedge- 
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lock” plug also features a novel rubber 
ram which when pushed inward by hand 
wedge to 


causes auxiliary bayonet slide 





along each of the two contact prongs into 
the receiving member. Although the plug 
makes a firm grip when inserted it may 
be instantly released. Maker claims it is 
especially desirable for maintaining tight 
connection on portable cords for house- 
hold devices, office appliances and portable 
shop equipment. Hy-Duty Products Co., 
1803 S. Hope St., Los Angeles, Calif. 


Combination Humidistat and Valve 


OR INSERTION mounting in cabinets, 
unit type air conditioners, warm air 
furnaces, etc., the Supreme electric sole- 





a) 


Friez insertion hu- 


water valve and 
midistat are now offered as completely as- 


noid 


sembled units for simplified control. The 
humidistat is usually installed through the 
wall or casing of the “cold-air return.” 
Electrical contacts in the instrument oper- 
ate the valve, thus supplying moisture to 
maintain the humidity at which pointer is 
set. Assembly of valve onto humidistat 
is made easily by attaching valve to lower 
front plate of humidistat with nipple and 
locknut supplied with valve. One lead 
from valve is attached to one terminal on 
humidistat and a short lead wire is sup- 
plied to connect the other terminal to one 


line wire. The other line wire connects 
to the other lead from valve coil. Style 
No. 762 valve, for 110 volts, 60 cycles; 
No. 768, for 18 volts, 60 cycles. Net 
weight of assembled unit is 5 Ib. Julien 
P. Fries & Sons, Inc., Baltimore, Md., 
and Supreme Electric Products Corp., 


Rochester, N. Y. 








Battery Eliminator 
[DESIGNED especially for 


laboratory 

tests and for demonstrating 6-volt auto- 
mobile radio equipment and electrical de- 
vices, also small dc. motors, relays, sole- 
noids, magnets, signal apparatus, etc., the 
battery 


Epco _ storage eliminator, re- 





cently announced, may also be used as a 
battery charging unit. Adjustable voltage 
feature is claimed to make it useful in 
chemical laboratories for analysis work. 
May also be used as an adjustable dc. 
voltage source for electroplating. Provides 
6 volts-10 amp., filtered dc., from 110 volts, 
ac. Electrical Products Co., 6527 Russell 
St., Detroit, Mich. 


Adjustable Machine Lamp 


§ PUN aluminum reflector of special de- 

sign and using a new principle for re- 
flecting the light rays into a_ converging 
beam which brings the light to a focus 


| 


about 15 inches ahead of reflector is fea- 
ture of Uni-focal lamp offered for indus- 
trial applications by Fostoria Pressed Steel 
Corp. Provides uniform and intensified il- 
lumination over restricted area with glare 
eliminated by effective shielding of bright 
light source. Supporting arm with wear- 
proof ball and socket joints permits focus- 
ing of light on working surfaces from any 
angle or direction and without tightening 
or loosening the joints. Oil-resisting light 
cord is carried inside the arm. Lever switch 
is located in handle grip on reflector. Fos- 
toria Pressed Steel Corp., Fostoria, Ohio. 
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THE FOUNDATION 
OF MOTOR PERFORMANCE 


Creative engineering of high order has marked the progress 
of motor design at Emerson Electric for nearly half a century. 
Drawings for the first commercially successful appliance 
motor came from an Emerson drafting room. 


At this battery of drawing tables the design that makes for 
quieter, smoother operation, more satisfactory performance 


v= 


and longer life, in both Special and General Purpose 
Emerson Motors, is predetermined. 





What frame and mounting is best suited? What are the 


: : starting conditions? What of the demands for speed, torque 
Doing the Difficult Y 8 ay ce ¢ es : i 
nd power n iod? ric 
Mixing Jobs and power, each instant of the working perio ntricate 
The READ MACHINERY CO., INC., problems in design, the foundation of motor performance. 
York, Pa., possesses a keen, unerring 
knowledge of the requirements of design If you are planning motorized equipment, remember that 
This fact is not only evidenced in every e f b faci d d bl 
mechanical detail of the 3, 4, and 6-speed its per ormance can € no more efficient or epen apie 
READCO VERTICAL MIXERS, but than the motor which drives it. Put the problem up to 
also in their fine records of performance. 4 > rH ¥ 
READCOS do the difficult mixing jobs Emerson Electric Engineers, men who specialize in the 
in kitchens and bake shops, quietly and study of motor applications. Write today for Bulletin 58E. 
with surprising efficiency. They are 
driven by 2 h. p. Ventilated Protected 
Splash Proof EMERSON MOTORS. THE EMERSON ELECTRIC MFG. CO. 


ST. LOUIS, MO. Branches: New York « Detroit + Chicago 


EMERSONZESELECTRIC 
i “ MOTORS — FANS — APPLIANCES 
IN THE FAN AND MOTOR INDUSTRY SINCE 
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Personal 


Jaeger for Water Heater Sales 


UGUST H. JAEGER has been ap- 

pointed manager of Hotpoint water 
heater sales according to announcement by 
R. W. Turnbull, 
vice-president and 
general sales man- 
ager of Edison 
General Electric 
Appliance S0.. 
Chicago, Ill. Mr. 
Jaeger joined the 
company as_ as- 
sistant appliance 
sales manager 
shortly after its 
formation in 1918 
and later became 
manager of ap- 
pliance sales, from 
which position he 
resigned to become 
vice-president of Leonard Refrigerator 
Co., in charge of sales. He also served 
with Electromaster and the National 
Electric Cookery Council before returning 
to the Hotpoint organization, two years 
ago. He is a past president of the Chicago 
Sales Managers Club and was recently re- 
elected chairman of the water heater sec- 
tion of Nema. 


A. H. Jaeger 


Kordenbrock with Emerson 
F MERSON ELECTRIC MFG. CO., St. 
I 


uis, Mo., announces appointment of 
Irving L. Kordenbrock as a member of its 
fan sales staff. Mr. Kordenbrock was 
formerly manager of the electrical ap- 
pliance department of the Famous-Barr 
Co., one of the leading department stores 
of St. Louis. 


Smith Heads Shakeproof 


AROLD BYRON SMITH has been 

elected president of Shakeproof Lock 
Washer Co., 2533 N. Keeler Ave., Chicago, 
Ill., to succeed his father, the late Harold 
C. Smith. Other officers of the company 
are Frank W. England and Carl G. Olson, 
vice presidents; Calmer L. Johnson, sec- 
treasurer; and Frank W. 
England, assistant secretary. 


retary and 


Youngholm Westinghouse V-P 
AVID S. YOUNGHOLM was elected 


vice-president of the Westinghouse 
Electric & Mfg. Co., and he will make his 
headquarters in New York. He joined the 
Westinghouse organization 27 years ago, 


starting in the engineering department of 
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Mention 


Westinghouse Lamp Co. He later entered 
the sales department and in 1924 was 
placed in charge of production of the lamp 
company at Bloomfield, N. J. <A year 
later he became assistant manager of sales 
and in 1927 he was made assistant general 
superintendent. He became assistant to 
vice-president and later, vice-president of 
that organization holding the latter posi- 
tion until his recent election. 


Kelvinator Appoints Crossin 


J F. CROSSIN has been appointed do- 

* mestic regional sales manager of the 
Kelvinator Corp. for the eastern district 
with headquarters in New York. His ap- 
pointment marks the establishment of two 
distinct national sales organizations—one 
to handle domestic equipment, including 
refrigerators, washing machines, ironers, 
ranges and hot water heaters, and the other 
to direct sales of commercial equipment. 


Prescott and Kindl 


RANK H. PRESCOTT has been 

elected a vice-president and has also 
taken over the duties of general manager 
of Electro-Motive Corp., a division of Gen- 
eral Motors Corp., at La Grange, Ill. He 
was formerly general manager of Delco 
Products Corp., at Dayton, Ohio. 

Carl H. Kindl, formerly factory mana- 
ger, is now general manager of Delco Prod- 
ucts division, succeeding Mr. Prescott. 
Graduated from Carnegie Institute of 
Technology in 1917, he was associated with 
the starting, lighting, and ignition section 
of Westinghouse Electric & Mfg. Co., at 
East Pittsburgh, Pa. In 1925 he trans- 
ferred his activities to the Delco-Remy di- 
vision of General Motors Corp. at Ander- 
son, Ind. Transferred to Delco Products 
in the following year, he was promoted to 
chief engineer in 1929 and was made fac- 
tory manager last January. 


Fernald Heads Machinery Group 


M. FERNALD, general manager of 

* Baker Ice Machine Co., Inc., Omaha, 
Neb., was elected president of the Re- 
frigerating Machinery Association at its 
annual meeting in Washington, D. C., last 
month. Following 18 months’ service in 
the Engineers Corps of the United States 
Army in the A. E. F., Mr. Fernald was 
sales engineer and later, New England dis- 
trict manager, for Cutler-Hammer. He 
has been credited with original work in the 
application of automatic control in the 
textile industry and in the application of 


electro-magnetic clutches in the paper mak- 
ing industry during his association with the 
control field. He turned to mechanical 
refrigeration in 1926 when he became as- 
sociated with the Electric Refrigeration 
Corp. (later Kelvinator), as assistant di- 
rector of commercial sales. He was ap- 
pointed head of the commercial refrigera- 
tion division of Kelvinator and left that 
position to become general manager of 
Baker Ice Machine Co. Last June he was 
elected president of the Omaha Manu- 
facturers Association. 


Olson Succeeds Wise 


HOR M. OLSON who held position of 

general manager of the Continental 
Tool Works from the time it was founded 
until shortly before it was acquired by Ex- 
Cell-O Aircraft & Tool Corp., 1200 Oak- 
man Blvd., Detroit, Mich. (in 1930), has 
been appointed sales manager of Ex- 
Cell-O, succeeding William F. Wise. 


Robinson Heads Product Research 
J H. ROBINSON has been appointed 


director of new products research of 
National Union Radio Corp., 570 Lexing- 
ton Ave., New York. He has been as- 
signed the task of seeking out and analyz- 
ing the marketability of new products, 
patents and ideas, having to do with radio, 
electronics, television and electrical ap- 
paratus. He assumes his new title and 
duties in addition to his regular work as 
export manager of the company. 


Ferneding on Electrical Council 


AUL FERNEDING, supervising en- 

gineer of the New York Board of Fire 
Underwriters, has been appointed to mem- 
bership in the Electrical Council of Un- 
derwriters’ Laboratories, Inc. Mr. Fer- 
neding succeeds J. C. Forsyth, who re- 
signed recently. 


Edison Assistant Secretary of Navy 
NNOUNCEMENT was. made _§Iast 


month by President Roosevelt of the 
appointment of Charles Edison, son of the 
late Thomas A. Edison, to be assistant 
secretary of the Navy. Mr. Edison, upon 
the death of his, father in 1931, became 
directing head of Thomas A. Edison In- 
dustries, Inc., West Orange, N. J. He is 
an officer or director, or both, of a num- 
ber of companies, including Thomas A. 
Edison, Inc., Edison Storage Battery Sup- 
ply Co., Edison-Splitdorf Corp. and 
others. From 1909 to 1913 he studied at 
the Massachusetts Institute of Technol- 
ogy. Son after the inauguration of Presi- 
dent Roosevelt, Charles Edison became ac- 
tive in emergency and business relief pro- 
jects and in 1935 was called to Washington 
by the President as a chief assistant to 
Donald Richberg then chief of the NRA. 
He later became regional director of the 
Federal Housing Administration, with 
headquarters in Newark. 
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Induction Motor develops 


through giant 
wind tunnel at 
Langley Field, 


Virginia 
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$000 Horsepower 


HIS huge 50-ton motor — the 
' driving power for a new “full 
speed’”’ wind tunnel used by the Na- 
tional Advisory Committee for Aero- 
nautics to conduct scientific research 
in aeronautics — was recently in- 
: stalled at its laboratories at Langley 
Field, Virginia. Solidly coupled to a 
fan shaft, with an 18 blade fan, this 






DECEMBER, 1936 


208 S. La Salle Street, Chicago 


Columbia Steel Company, San Francisco, Pacific 
Coast Distributors 





motor, at its maximum, delivers a 500 
mile an hourwind atthetest chamber. 

The Magnet Wire used in its 
construction was furnished by the 
American Steel & Wire Company — 
specialists in the making of Magnet 
Wire — of every type and grade — 
and of Electrical Wires and Cables 


for all uses. 
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INTERESTING FACTS ABOUT 
THIS UNUSUAL MOTOR 


Made by the Crocker Wheeler Electric 


Manufacturing Company, Ampere, New 
Jersey — develops 8000 H.P.— and its base 
measures 115” wide and 19014” long. 


USS MAGNET WIRE 


AMERICAN STEEL & WIRE COMPANY 
Empire State Building, New York 


United States Steel Products Company New 
York, Export Distributors 
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Association Axctivities 


Wire Association—A _ non-ferrous 
division of the association was organized 
recently, with E. W. Clark, mechanical 
engineer, wire and cable section, General 
Electric Co., Schenectady, N. Y., as chair- 
man. The new division will concentrate 
on metallurgy and research, processes and 
methods of manufacture, finishing of prod- 
ucts, including braiding, covering, strand- 
ing, forming, fabricating and insulating, 
and will not conflict with Nema activi- 
ties. Mr. Clark is a vice-president of the 
Wire Association. Richard E. Brown is 
secretary, with headquarters at 17 E. 42nd 
St., New York. 


New England Council—Speakers at 
the Twelfth New England conference held 
in Boston, Mass., November 19-20, in- 
cluded W. G. Marshall, vice-president, 
Westinghouse Electric & Mfg. Co., who 
discussed “sound employer-employee rela- 
tions as the basis of industrial expansion 
and progress.” One of the four group 
sessions was presided over by Ralph E. 
Flanders, president, Jones & Lamson Ma- 
chine Co., Springfield, Vt. Some of the 
participants in the panel discussion were 
J. E. Goss, Brown & Sharpe Mfg. Co., 
Providence, R. I.; E. Stubbs, Fellows Gear 
Shaper Co.; John H. Goss, Scovill Mfg. 
Co., Waterbury, Conn.; and N. M. Du 
Chemin, General Electric Co., West Lynn, 
Mass. Among the twenty New England 
manufacturers and organizations display- 
ing New England products at the exhibi- 
tion held in connection with the confer- 
ence were: Birdseye Electric Co., Inc., 
Gloucester, Mass.; General Radio Co., 
Cambridge, Mass.; Holtzer-Cabot Electric 
Co., Boston, Mass.; and Westinghouse 
Electric & Mfg. Co., of Boston. 


Institute of Radio Engineers has 
elected Harold H. Beverage as its presi- 
dent for 1937. Mr. Beverage is chief re- 
search engineer of RCA Communications, 
Inc. Peter P. Eckersley, former chief en- 
gineer of the British Broadcasting Corp., 
was elected vice-president. Elections were 
held at the November 12 meeting of I.R.E. 
im New York. Speakers at technical ses- 
sion of the institute meeting included Ra- 
mond Braillard, of Brussels: Dr. B. Van 
Der Pol, of Holland, and L. W. Hays, 
staff engineer of the British Broadcasting 


Corp., London. 


American Engineering Council will 
hold annual assembly meeting January 14- 
16, 1937, at the Hotel Mayflower, Wash- 
ington, D. C. In the program for confer- 
ence of secretaries of engineering organi- 
zations and the annual assembly, sched- 
ules for both meetings have been changed 
to conserve the time of engineers who wish 
to attend important meeting of founder 
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societies, according to Frederick M. 
Feiker, executive secretary, 744 Jackson 
Place, N.W., Washington, D. C. 


International Association of Elec- 
trical Leagues sponsored a league con- 
ference at Cleveland last month in the 
auditorium of the Electrical League of 
Cleveland, the first to be held for several 
years. Discussions were held on electric 
kitchen modernizing, electrical housewares, 
Better Light - Better Sight, and the sub- 
ject of adequate wiring. The national 
phases of the latter were presented by 
O. C. Small, director, business develop- 
ment department of Nema. The subject 
of gas refrigerator competition was also 
discussed, as was air conditioning promo- 
tion, plans for financing appliance and 
wiring sales. 


Radio Manufacturers Association 
has adopted a program for sweeping re- 
forms in radio set merchandising in con- 
sultation with the Federal Trade Com- 
mission under which “prizes,” bonuses, 
cruises, and practices considered as among 
the evils of radio merchandising will be 
eliminated. Initial step toward improve- 
ment is already partially accomplished 
which, according to a recent RMA news 
bulletin, presents a plan that will furnish 
a valuable precedent for other industries 
in. dealing with similar merchandising 
evils. The plan will be supported also 
in part by the new Robinson - Patman 
Act. A program was begun several 
months ago by E. F. McDonald, Jr., of 
Chicago, chairman of the fair trade prac- 
tice committee and the RMA plan de- 





Meetings Ahead 


American Society of Mechanical En- 
gineers—Annual meeting, November 30— 
December 4, at New York. C. E. Davies, 
secretary, 29 West 39th St., New York. 


Power Show—Twelfth National Expo- 
sition of Power and Mechanical Engineer- 
ing, November 30-December 5, at Grand 
Central Palace, New York. Charles F. 


Roth, manager. 


Motor and Equipment Manufacturers 
Association—Annual meeting, December 
10, at Blackstone Hotel, Chicago, Ill. A. 
H. Ejichholz, general manager, 250 West 
57th St., New York. 


National Association of Coin-Operated 
Machine Manufacturers—Annual Coin 
Machine Exhibition, January 11-14, at 
Hotel Sherman, Chicago, Ill. C. S. Darl- 
ing, secretary, 120 S. La Salle St., Chi- 
cago, Ill. 


American Engineering Council—An- 
nual meeting, January 14-16, 1937, at 
Mayflower Hotel, Washington, D. C. 
Frederick M. Feiker, executive secretary, 


744 Jackson Pl., N. W., Washington, D. C. 











veloped already has the unanimous en- 
dorsement of most leading set manufac- 
turers and has been tentatively approved 
by government officials at Washington. 
The set division adopted the merchan- 
dising reform plan at a special meeting 
held recently in New York. A major fea- 
ture of the program for set manufacturers 
is a new rule of fair trade practice ex- 
pected to be adopted by the Trade Com- 
mission. Represented at the meeting, 
presided over by Chairman Arthur T. 
Murray, of Springfield, Mass., were Auto- 
matic Radio Mfg. Co., Inc., Crosley Radio 
Corp., Electrical Research Laboratories, 
Inc., Emerson Radio & Phonograph Corp., 
Fairbanks, Morse & Co., General Electric 
Co., Hammarlund Mfg. Co., Inc., Noblitt- 
Sparks Industries, Philadelphia Storage 
Battery Co., Pilot Radio Co., RCA Mfg. 
Co., Inc., Sparks-Withington Co., Strom- 
berg-Carlson Telephone Mfg. Co., United 
American Bosch Corp., and Zenith Radio. 


American Society of Mechanical 
Engineers at its annual dinner held in 
New York, December 2, awarded the 
Hoover Gold Medal to Ambrose Swasey, 
the machine tool builder and scientist of 
Cleveland, Ohio. Mr. Swasey is a past 
president and honorary member of the 
society and celebrates his 90th birthday 
this month. The medal was created in 
honor of former president Herbert Hoover 
to whom it was presented in 1930 and who 
now shares this distinction with Mr. 
Swasey. 


National Association of Coin-Oper- 
ated Machine Manufacturers will hold 
annual coin machine exhibition, January 
11-14, at the Hotel Sherman, Chicago, IIL, 
for which an unprecedented demand for 
exhibit space is reported. The increased 
allotment of space is expected to make the 
show 50 per cent larger than in any pre- 
vious year. Registration at 1936 exhibit 
exceeded 9,000, according to C. S. Darling, 
secretary, 120 S. LaSalle St., Chicago, II. 


Packaging Machinery Manufactur- 
ers Institute, at its fourth annual meet- 
ing, November 11-12, in Chicago, reelect- 
ed following officers: H. H. Leonard, 
president; Wallace D. Kimball and More- 
head Patterson, vice-presidents; and H. L. 
Stratton, secretary-treasurer. Mr. Strat- 
ton’s headquarters are at 342 Madison 
Ave., New York. The following directors 
were elected to serve for a_ three-year 
period: H. Kirke Becker, Roger L. Put- 
nam and Mr. Leonard. Three new ap- 
pointments are vice-presidents in charge 
of divisions, as follows: Charles L. Barr, 
cartoning and wrapping machinery di- 
vision; J. Lee Ferguson, dry filling, lining 
and sealing machinery division; and C. H. 
Lambelet, labeling machinery division. In 
addition the following vice-presidents in 
charge of divisions were reelected: E. A. 
Metz, corrugated and fibre box machinery 
division; E. E. Finch, liquid filling and 
capping machinery division; J. S. Stokes, 
paper box machinery division; and G. 
Prescott Fuller, wire stitcher division. 

Electric eve high-speed pictures of pack- 
aging machines in operation were a fea- 
ture of the meeting. 
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here's no 
need for costly 
experiment — no 
reason to worry and 
waste time and effort in 
selection—when you require 
insulating materials. There is one 
most appropriate material for each 
electrical insulating problem and we can 
quickly help you determine it. We make many 
types of laminated insulating materials, including 
MICABOND, therefore our recommendations are 
unbiased. Our service is complete—sheets, rods, 
t h ey tubes—machined, punched, stampedand formed 
parts. We shall be glad to have a sales 
Cc h ose — engineer call and discuss your insulat- 


ing problem. We shall also be glad 
BODINE Motors "== 
of the following 
CONTINENTAL- 


DIAMOND 
products: 


The new Bell & Howell automatic printer for sound and 
pictures is used in the world’s largest motion picture studios. 
For such an important machine, only the best equipment 
would do. In choosing a motor, Bell & Howell wanted high 
starting torque and utmost reliability. Efficiency was impor- 
tant,too. A three-phase induction motor was developed by 
Bodine engineers that exactly suited these requirements. 
For over 30 years, Bodine engineers have been “tail- 
oring’” special fractional horsepower motors for just such DIAMOND VULCANIZED FIBRE 
unusual and exacting jobs. They will be glad to help solve DILECTO PHENOL FIBRE 


your motor drive problems. Write Bodine Electric Co., 
2256 W. Ohio Street, Chicago, Illinois. Need t MICABOND 
DILOPHANE 
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Major Events of the Month 


Record Refrigerator Order 


N ORDER for 16,697 electric refrig- 

erators, said to be the largest single 
order of its kind ever placed, and valued 
at over $1,000,000, was awarded to West- 
inghouse Electric & Mfg. Co. by Public 
Works Administrator Harold L. Ickes, 
for use in 34 of the P.W.A. slum clear- 
ance and low rent housing projects lo- 
cated in 26 cities throughout the country. 
The refrigerators, which are of standard 
4-cu. ft. cabinet design, will be built in 
the Westinghouse plants at Mansfield, 
Ohio, and Springfield, Mass. 


85% Boost in Domestic Demand 


NCREASED industrial and home use of 
electricity indicates that electrical out- 
put will reach heights never dreamed of 
in 1929, according to Matthew O. Troy, of 
the central station department of General 
Electric Co., who stated at the annual 
transformer specialists conference held 
near Pittsfield, Mass., on November 11, 
that “electric utilities will have an output 
of 19.4 percent above 1929 and domestic 
use of electricity in homes will be 85 per- 
cent above 1929.” Mr. Troy said that 
“indications are that the General Electric 
Co. will finish 1936 with its volume of or- 
ders $38,000,000 to $40,000,000 ahead of its 
estimate of $250,000,000, a rise of 16 
percent.” 


Stoker Sales Make New Record 


OF THE 16,612 mechanical stokers sold 
in September, 1936, which established 
a new record for stoker sales for any one 
month, 15,040 were Class 1 machines 
(residential types with capacity less than 
100 1b. of coal per hour). According to 
statistics based on data received by the 
3ureau of the Census from 108 manu- 
facturers, an increase of 67% percent over 
the 9,919 machines reported for the cor- 
responding period of 1935, was indicated. 
Figures include sales of units of all sizes 
and types. Sales for the first nine months 
of this year totalled 52,220, compared with 
29,221 for the same period in the previous 
year, and only 16,735 machines for the 
January-September period in 1934. 


Corning Takes Over Macbeth-Evans 


ORNING GLASS WORKS, Corning, 

N. Y., has acquired the Macbeth-Evans 
Glass Co. of Pittsburgh, Pa. The two 
manufacturing plants of the latter com- 
pany, located at Charleroi, Pa., and EI- 
wood, Ind., will be operated as divisions of 
Corning. Ratification by stockholders is 
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expected to be completed in time to per- 
mit operation on the new basis by January 
1, 1937. 

To meet increased production demand, 
plant facilities of the Fibre Products Di- 
vision of Corning Glass Co., in operation 
since last May, are being enlarged. New 
factory equipped with glass walls instead 
of windows has been built at Corning. 
Three new buildings, to have a total area 
of 46,000 sq. ft. are now under construc- 
tion. Fibrous glass, a new product to be 
made by that division, is already in wide 
use as a heat insulator for mechanical 
refrigerators, air conditioning filters, build- 
ing insulation, etc. Experiments indicate 
that within a short time the woven insu- 
lation on électric cable and wire will be 
of glass fibre and potential markets for 
the material include innumerable “textile” 
applications to which an inorganic thread 
or cloth made of glass can be applied. 
The glass fibre is said to be heat-resistant, 
waterproof and non-corroding. 


Kelvinator-Nash Merger 
MAERGER of the Nash Motors Com- 


pany and the Kelvinator Corporation 
into a new concern to be known as the 
Nash-Kelvinator Corporation has been ap- 
proved by the directors of the two com- 
panies which will carry on present. busi- 
nesses without interruption. The deal in- 
volves no transfer of the present manu- 
facturing facilities of either concern. Ac- 
cording to a statement issued by George 
W. Mason, president of Kelvinator, the 
plan provides that the authorized capital 
stock of Nash Motors be increased in 
an amount sufficient to issue shares for 
each share of stock of Kelvinator. The 
number of shares of stock held by stock- 
holders of the Nash Motor Co. will re- 


Manufacturing Activities Sustained 
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Energy Output 


F LECTRICAL energy output for 

the week ending November 14 
recorded a gain of 11.9 per cent over 
the corresponding week in 1935, with 
a total of 2,169,715,000 kw.-hrs., ac- 
cording to statistical data compiled 
by the Edison Electric Institute. 
That total compared with 2,169,480,- 
000 in the week preceding and with 
1,938,560,000 kw.-hrs. of the corre- 
sponding period of 1935. 

Two areas improved upon their 
previous gains, but the rest of the 
country reported smaller increases, 
as shown by the following table 
which gives percentage comparisons 
for the two weeks with the corre- 
sponding weeks of 1935. 


7—Weeks Ending—, 
Nov. 14 Nov. 7 


New England ......... + 8.3 + 9.9 
Middle Atlantic ....... +11.6 +12.7 
Central Industrial ..... +13.8 +17.2 
i Re eee + 8.3 +10.7 
Southern States ....... +18.0 +17.2 
Rocky Mountain ....... +16.0 +19.3 
ee + 6.5 + 4.5 





Total United States.. +11.9 +13.4 









main unchanged. Charles W. Nash will 
be chairman of the board of directors and 
George W. Mason will become president 
of the new company. Stockholders of 
both companies have been notified of the 
approval of the merger by the directors 
of each company and the two groups have 
been called to meet separately on Decem- 
ber 23 to vote their approval. 


Manufacturers Announce Bonuses 


MONG electrical .manufacturers who 
have announced bonus payments for 
employees are Black & Decker Mfg. Co., 
Towson, Md., which disbursed as a Christ- 
mas bonus on December 1, two weeks ex- 
tra salary figured at present rate of pay, 
with exception of comparatively new em- 
ployees whose bonus was graded according 
to length of service. Stearns Magnetic 
Mig. Co., Milwaukee, Wis., announced a 
5 percent bonus of all money earned dur- 
ing the period between October 1, 1935 and 
September 30, 1936, for all its employees. 
Cutler-Hammer, Inc., Milwaukee, Wis., 
announced that improved business would 
permit an increase in bonus payments to 
its 2750 employees, to be paid December 
10 to employees on the payrolls as of No- 
vember 4. About $225,000 will be paid 
out in addition to wages and salaries to 
all employees (except those in sales de- 
partments) in the Milwaukee plant and 
the New York branch. The increase is 
one percent over that announced last July. 
General Electric Co. recently announced 
a stabilization plan whereby earnings of 
employees automatically increase as the 
cost of living rises. The adjustments are 
to be made to conform with the index for 
the cost of living figures as published by 
the Department of Labor of the United 
States Government. On that basis (ef- 
fective October 1) a cost-of-living adjust- 
ment of 2 percent is added to the earnings 
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BUILD IN THIS LITTLE 
BEACON OF SAFETY 


ILOT LIGHTS on electrically operated 

machines or appliances serve as visual 

indicators of trouble or as beacons of safety 
during a day of production. 


The P&S-Despard Line provides a most 
economical way toward building this factor 
of safety into your machines. Space and 
weight savers; low installed cost; and, as to 
performance, absolutely trustworthy. 


These devices may be used singly or 
combined with other wiring devices to 
give a variety of possible applications. 


Write Us for 
More Complete 
Information. 













Combination of a 15 Am- 
pere Switch, Pilot Light and 


& Standard Face Plate 
Wty Tyas 
PNET alele a ee) a Od Se ae NEW YORK 


PRECISION MANUFACTURERS TO PARTICULAR ENGINEERS SINCE = 1890 
CONTROL SWITCHES @ PILOT OR SIGNAL LIGHTS @ BELL PUSHES @ PLUG OUTLETS, ETC 


Standard and Special Porcelain Lampholders for Lighting Applications 
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How the 
tb - REEVES VARI-SPEED MOTOR PULLEY 


4 provides infinite speed regulation over a 3:1 range 





Applicable directly to the regular 
shaft of any standard constant speed 


driven shaft, the REEVES V-belt as- 
sumes smallest arc of contact or di- 


Ba motor, the REEVES Vari-Speed Mo. ameter formed by the discs, and min- 

ind tor Pulley forms the actual driving imum speed is obtained on driven 

eS. element between motor and machine. pulley (One disc slides laterally, but 

iS., Any speed whatever between mini- is always held in positive contact 

ald mum and maximum limits is made With the REEVES V-belt by means 
to available to fractions of revolutions, °f compression spring.) 

ber depending on position of motor on its When motor is nearest to driven 

vO- sliding base. By turning a speed con- __ shaft, the V-belt assumes the Jargest 

aid trol handwheel, the motor is moved diameter, and maximum speed is 
to forward or backward, as desired. obtained on the driven pulley. 

de- When motor is farthest away from This simple, compact, efficient, low 

and cost unit, is used as standard equip- 
- ment on a wide variety of production 

aly machines. Furnished in seven sizes for 

ced motors from fractional to 714 H. P. 
of NerSpeed MOTOR PULisy * 
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are REEVES PULLEY COMPANY, COLUMBUS, INDIANA 

for Send full description of the REEVES Vari-Speed Motor Pulley 
bv and examples as contained in catalog E-300. 
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of the first $3,000 per year of all those re- 
ceiving not exceeding $4,000 per year. 
The plan provides that if the cost of living 
goes up, corresponding increases will be 
made in employee earnings, up to a maxi- 
mum of 10 percent above the level when 
the plan was adopted, and when this point 
is reached the company will again give 
consideration to the question. If the cost 
of living decreases, adjustments will be 
made downward but will not go below the 
standard of employee earnings in effect 
when the plan was adopted 


Purchasing Agents Report Gains 


USINESS gains ranging from 15 to 32 

percent over last year, delayed deliv- 
eries ranging up to six weeks in some in- 
stances, and the placing of advanced or- 
ders well into 1937, were reported by pur- 
chasing agents at an exhibit of products 
made by 80 member companies of the 
Purchasing Agents Association of New 
York, last month. 

The exhibit, educational in nature, cov- 
ered a wide range of items including new- 
est controls for electrical ma- 
chinery and was the fourth to be staged 
by the local purchasing agents’ group 
which is affiliated with the National As- 
sociation of Purchasing Agents. 

Purchasing executives predicted con- 
tinuous gains for next year with prices 
showing a further uptrend. W. L. 
Schwalb of Hilo Varnish Corp., Brook- 
lyn, N. Y., citing the use of varnish and 
similar products as a good general indus- 
trial barometer, declared that sales vol- 
ume is running 32 percent better than in 
1935 and that deliveries are behind, because 
manufacturers have not maintained inven- 
tories in line with the expanded demand. 


types of 


Some Financial News 


Black & Decker Mfg. Co. and sub- 
sidiaries—Fiscal year ended Sept. 30: Con- 
solidated net earnings amounted to $898,- 
240 after taxes and all other charges. After 
preferred dividends of $80,000 a year, earn- 
ings equal $2.74 each on the 298,354 com- 
mon shares outstanding. In preceding fis- 
cal year company showed consolidated net 
earnings of $486,083. 


Crosley Radio Corp. and subsidiaries 

Nine months ended Sept. 30: Net profit 
before Federal surtax on undistributed in- 
come, $1,390,327, equal to $2.54 a share 
on 545,800 no-par capital shares. 


Cutler-Hammer, Inc.—Nine months 
ended Sept. 30: Net profit before surtax 
on undistributed income, $980,553, equal 
to $2.97 each on 329,999 no-par capital 


shares. 


Electric Auto-Lite Co. and subsidi- 
aries—Nine months ended Sept. 30: Net 
profit, $3,242,683, equal, after preferred 
dividends, to $2.52 each on 1,193,355 $5-par 
common shares, compared with $1,778,752 
last year. Net profit for September quarter 
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was $886,805, compared with $1,503,363, 
in preceding quarter and $436,084 in Sep- 
tember quarter of 1935. 


Formica Insulation Co.—Nine months 
ended June 30: Net profit, $153,329, equal 
to 85 cents each on 180,000 no-par capital 
shares, compared with $96,225 last year. 


Hoskins Mfg. Co.—Nine months 
ended Sept. 30: Net profit, $393,160, equal 
to $3.27 each on 120,000 no-par capital 
shares, compared with $293,677 last year. 


McGraw Electric Co.—Twelve months 
ended Sept. 30: Net profit, $874,613, equal 
to $3.70 each on 236,396 shares of $5-par 
capital stock, compared with $602,948 in 
twelve months ended Sept. 30, 1935. 


Master Electric Co. and subsidiaries 
—Nine months ended Sept. 30: Net in- 
come, $245,409, equal to $1.21 each on 202,- 
050 shares. Net income for September 
quarter $110,344, compared with $86,360 
in June quarter and $48,705 in March 


quarter, this year. 


Minneapolis-Honeywell Regulator 
Co. and subsidiaries—Quarter ended Sept. 
30: Net profit, before provision for Fed- 
eral surtax on undistributed earnings, $1,- 
075,350, equal, after preferred dividend 
requirements, to $1.68 a share on 621,901 
no-par shares of new common stock. Com- 
pares with $479,524 in preceding quarter 
and $786,656 in third quarter of 1935, 
based on present capitalization. 


Radio Corporation of America— 
Three months ended Sept. 30: Net income, 
$1,083,604, compared with $511,987 in the 
third quarter of 1935. Nine months, net 
$2,847,384, compared with net of $2,801,- 
123 in like period of 1935. Surplus as of 
September 30 stood at $12,775,712, as com- 
pared with $10,506,487 a year earlier. 


Robbins & Myers, Inc., and subsidi- 
aries Year ended Aug. 31: Net income, 
$180,107, equal, after preferred dividends, 
to 18 cents each on 126,855 common shares, 
against $96,298 in previous year. 


Square D Company—Quarter ended 
Sept. 30: Net profit, $252,768, equal, after 
preferred dividend requirements, to 84 
cents a share on 220,650 no-par class B 
common shares, compared with $218,823, in 
second quarter of this year and with $179,- 
320 net profit in third quarter last year. 
Twelve months ended Sept. 30: Net profit, 
$872,061, compared with $596,162 in twelve 
months ended Sept. 30, 1935. 


Westinghouse Electric and Mfg. 
Co.—Third quarter: Net income $3,185,- 
728 after all deductions. Equivalent to 
$1.20 a share on combined 79,974 preferred 
and 2,582,181 common shares, all of $50 
par value. Compares with $4,205,524 in 
the preceding quarter, and $2,557,452 in 
the third quarter of 1935. 


? 
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Nine months ended Sept. 30: Net in- 
come, $11,123,706, in contrast to $8,822,- 
640 in the same period of 1935. Twelve 


months: Net profit, $14,284,466, compared 


with $9,375,989 for same period of 1935. 





Obituaries 


Fremont Wilson, an electrical engineer 
once an associate of the late Thomas A. 
Edison, died October 26 at Albany, N. Y. 
He was one of the original group of Edi- 
son pioneers and in later years, as a con- 
sulting electrical engineer, was well known 
to many in the industry. His widow and a 
daughter survive him. 


Frederick Palmer, vice-president of 
Triangle Conduit and Cable Co., Brook- 
lyn, N. Y., died November 9, following an 
operation. He was 49 years old. Mr. 
Palmer had been identified with Triangle 
since its formation in 1916 and was gen- 
eral superintendent when appointed in 
August of this year to the position of vice- 
president in charge of production. He is 
survived by his widow and two daughters. 


Benjamin Hand Scranton died No- 
vember 8 at the home of his daughter at 
Scarsdale, N. Y., at the age of 80. Mr. 
Scranton was chairman of the board of 
directors of the American Electrical Heat- 
er Co., Detroit, Mich. He founded the 
company and was its president until 1920, 
when he became chairman of the board and 
retired to his country home at Madison, 
Conn. He was a member of the Electrical 
Manufacturers Club and Engineers Club. 


With the Manufacturers 


Grasselli Chemical Co, Inc., which 
was founded in 1839, with headquarters at 
Cleveland, Ohio, is now a division of the 


E. I. du Pont de Nemours & Co., Ince., 
Wilmington, Del. 
Air Systems Mfg. Co., Inc. has 


moved from 237 Connecticut Ave., to 718 
Crescent Ave., Bridgeport, Conn. 


Stokerunit Corp., formerly at 5325 W. 
Rogers St., is now located in the new plant 
at 4538 W. Mitchell St., Milwaukee, Wis. 


Moeller Instrument Co., 261 Sumpter 
St., Broklyn, N. Y., to increase its manu- 
facturing facilities, has just bought a mod- 
ern concrete factory building at 132nd St. 
and 89th Ave., Richmond Hill, N. Y. and 
has installed additional production equip- 
ment of modern type. 


A. C. Gilbert Co., New Haven, Conn., 
now making fans, percolators, waffle irons, 
toasters, etc., is planning addition of some 
new products to its line, which will be 
designed by Robert Heller, industrial de- 
signer, 515 Madison Ave., New York. Mr. 
Heller will also design modern packaging 
for the company and act as counsellor on 
advertising and promotion during the com- 
ing year. Redesign and modernization of 
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MOTaRe 


If you plan to motorize 
an old product or develop 
a new one and you require 
a fractional horse-power 
Universal or Shaded Pole 
motor, choose a SIGNAL 
Illustration shows motor. SI GNAL is a 
tersat motor jor Specialist in the small mo- 
RE a860 cycles, tor — The ae 

in capacities from gaine yee a = o ; 
— CM 1 Alien success u m0 or 
gear reduction Si. building is reflected in a 
pase tks, high quality, dependable, 
a priced-right product. 
Prices are low because the 
complete motor is built by 
SIGNAL in the SIGNAL 

Factory. 

Write for complete in- 


formation. 
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REEL” OF 
SUSINESS 


See how the draftsmen save 25% 


to 40% of drafting time by using 
the Bruning Drafter—and do 
a better, more accurate job, too. 
Made in standard and civil 
engineers’ models — leading 
machine of its kind. 
2 

Now notice the pencil. It’s 
the Mars-Lumograph, with 
unique ability to make a line that 
approaches an inkline in printing 
effectiveness. Think of the 
enormous amount of ink tracing 
this eliminates! 


* 
Don’t overlook the paper, either. 
It is Vellux, one of the famous 
Bruning vellums, that never dis- 
colors with age, erases perfectly, 
never grows brittle or cracks. It 
costs no more to have permanent 
protection for valuable tracings. 
* 


Here you see Bruning Black and 
White (black line) prints being 
made directly from the tracing. 
A simple BW Developing Ma- 
chine develops the prints 
instantaneously from paper ex- 
posed in the blue print machine 
—and BW Prints need no wash- 
ing or drying. BW is the ONE 
completely satisfactory direct 


printing process. 


BRUN i M G outa 1897 


The new Bruning catalog lists the complete Bruning line—contains 361 
pages of useful information on tracing papers and cloths—drawing 
material —sensitized papers —drafting room furniture — reproduction 
processes. This catalog is free to responsible persons who attach this 
coupon to their letterhead and list their title or position. 






CHARLES BRUNING CO., Incorporated 
102 Reade St., New York, N. Y. 


Gentlemen: Please send me your catalog. My letterhead is 


SIGNAL ELECTRIC MFG. CO. roa gy 


Name. 


Menominee, Michigan Title 
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a number of items in the present Gilbert 
line are also under consideration, as is the 
matter of automobile trailer displays in 
connection with 1937 promotion program. 


Edwin I. Guthman & Co. Inc., coil 
manufacturer, has moved from 1036 W. 
Van Buren St., to 400 S. Peoria St., 
Chicago, Ill. and has doubled its production 
facilities. 


Chicago Signal Co., formerly at 312 S. 
Green St. is now located at 412 S. Peoria 
St., Chicago, IIl. 


Crowe Name Plate & Mfg. Co., 1749 
Grace St., Chicago, Ill., is building an ad- 
dition to its plant, also a new office build- 
ing which will be ready in January. 


Lewis Machine Co., formerly at 1592 
E. 24th St., Cleveland, Ohio, has moved to 
a larger plant at 3441 E. 76th St. in that 
city. Company makes a flying shear auto- 
matic wire straightening and cutting ma- 
chine. 


Kolton Electric Mfg. Co. has moved 
from 156 Charlton St., Newark, N. J., to 
large modern factory at 123 New Jersey 
Railroad Ave. in that city. Established in 
1933 the company makes switchboards, 
panelboards, steel cabinets, cutouts, fuse 
blocks and soldering lugs. 


Bersted Mfg. Co., Fostoria, Ohio, has 
taken over the United Electrical Mfg. Co. 
of Adrian, Mich. The latter, making 








TYPE HTD 
CIRCUIT TESTER 


Direct reading, self-contained. 
Range 0-10000 ohms. A fine 
little instrument for testing 
circuits and measuring resist- 


ances. 


Send for Cat. G-123-9 





MAIN OFFICE: 
2140 Woolworth Bidg., NEW YORK 


Sales Agencies in Principal Cities in U. S. A. and Canada 








ROLLER-SMITH 
TYPE COM 
OHMMETER 


Direct reading, self-contained. 
Range 0-50000 ohms. 
able to .02 ohm. 
accurate ohmmeter for produc- 
tion work. 


Send for Cat. G-123-9 





motor driven appliances and_ fractional 
horsepower motors, has been moved to 
Fostoria. Plans are being made to con- 
tinue the manufacture of a complete line 
of appliances and also to make improve- 


ments in the Eskimo fan line. 


Quiet-Heet Mfg. Corp. has moved 
from 1661 McDonald Ave., Brooklyn, 
N. Y,. to larger quarters at 125 Green St., 
Newark, N. J. Telephone Mitchell 2-8430. 


Emerson Electric Mfg. Co announces 
removal of its general offices from 2018 
Washington Ave. to 1824 Washington 
Ave., St. Louis, Mo. 


Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago, Ill., maker of screws, bolts and 
nuts, is building a two-story factory addi- 
tion fronting 300 ft. Roosevelt Road 
and extending back 75 ft., to connect with 
present factory building. 


on 


Belden Manufacturing Co., 4633 W. 
Van Buren St., Chicago, Ill., has found it 
to increase manufacturing fa- 
cilities in its plants at Chicago, Ill., and 
Richmond, Ind., to meet increasing re- 
quirements. Building program involving 
an expenditure of over $120,000 includes 
a new building for the Chicago plant which 
will add approximately 20,000 sq. ft. of 
floor space, to extend company’s wire mill 
and tinning plants. At the Richmond plant 
about 35,000 sq. ft. of floor space will be 
added to allow for expansion in depart- 
ments producing Belden electrical cords. 


necessary 


Read- 
A rapid and 





WORKS: 
BETHLEHEM, PA. 





Branch Office-Agencies 


Leeds & Northrup Co., 4901 Stenton 
Ave., Philadelphia, Pa., announces a new 
branch office in Hartford, Conn., at 75 
Pearl St., Room 804 Judd Bldg. Tele- 
phone, 2-5076. 


Ohio Electric Mfg. Co., 5905 Maurice 
Ave., Cleveland, Ohio, has appointed H. 
W. Schmid, 1955 Ruckle St., Indianapolis, 
Ind., as its representative in the Indianap- 
olis territory. 


Tennessee Eastman Corp., Kings- 
port, Tenn. has opened New York sales 
office at 171 Madison Ave., in charge of 
W. L. Searles. Telephone Ashland-4-2428. 
Mr. Searles will have charge of sales for 
Tenite which is made by the cellulose prod- 


ucts division of the company, for the 
New York Metropolitan area. 
Dow Chemical Company, Midland, 


Mich., has opened an office in the Field 
Building, 135 S. LaSalle St., Chicago, II1., 
in charge of Wilson I. Doan who has 
served eighteen years with the company, 
thirteen years as manager of its St. Louis 
office. K. M. Wildes who has been with 
Dow for eight years will be associated 
with Mr. Doan in the Chicago branch. 


HOLTZER-CABOT 
Oil Burner Motor for 
Close-Coupled Fuel Pumps 


End cap drilled and tapped to receive the 
mounting bolts of any of the well known 
fuel pumps. 
. . « It simplifies oil burner assembly and 
service, reduces cost of manufacture by 
eliminating machine work. 


Flexible coupling furnished. 


For full Information write 


HOLTZER-CABOT ELECTRIC CO. 
125 AMORY ST. 


BOSTON, MASS. 


MOTOR SPECIALISTS 
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EASIER TO FABRICATE 









Almost every conceivable part for 
electrical use, now being made 
from some other material, can be 
fabricated from WILMINGTON 
VULCANIZED FIBRE. Moreover, 
it can be fabricated far easier and, 
therefore, usually at less cost. Yet, 
there is no compromise with qual- 
ity ... to the contrary, parts fabri- 
cated from WILMINGTON FIBRE 
have all of the advantages of parts 
made from other materials—with- 
_ out their disadvantages. 


Consequently, aconstantly increas- 
ing number of manufacturers of 
electrical devices are changing to 
WILMINGTON .. . pocketing the 
saving and, at the same time, im- 
proving their product. 


We'll wager we can suggest uses to 
you, too... we’d like the chance. 
Your inquiry will receive prompt, 
courteous attention and involves 
no obligation. 


WILMINGTON FIBRE SPECIALTY COMPANY 


~ WILMINGTON, DELAWARE 


AS SRS RRS RO STEERER LL TA IETS NII SAE 


DECEMBER, 1936 


ELECTRICAL INSTRUMENTS 


| 5YA"by 3%”. 


_ lem, write to Triplett. 





Dns fruments 


Cate 


ANY COMBINATION OF A.C. OR D.C 


0 50 258 S00 
§ 0 200 490 B00-~\, 
<3 


; 
6 30 150 300 608-- 




















rear TWIN oii 
HIGHEST QUALITY 


The Twin combines two separate movements in one case. Overall size 
Can be obtained to measure any combination of A.C.- 
D.C. in the same or separate circuits. Saves space, makes easier reading 
and improves panel appearance. The most practica! solution for measur- 
ing problems involving simultaneous or comparative readings, such as 
balancing load in 3 wire circuits, detecting line fluctuations when load 
readings are taken, determining filament and plate voltage and for com- 
parison readings against a test standard. 


PRICE IS SAME AS 2 SEPARATE 3” INSTRUMENTS 


TRIPLETT MANUFACTURES a complete line of electrical measuring 
instruments for radio, electrical and genera! industrial purposes, both 
standard and custom built. If you have an electrical instrument prob- 





The Triplett Electrical instrument Co. 
3112 Harmon Drive, Bluffton, Ohio 


Without obligation please send me ..........---+505- More information on 
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Whats N 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 


(A) Generation 


A-1 (2,056,557) Lighting Genera- 
tor. 
A-2 (2,057,241) Dynamo-Ma- 
chine. 
A-3 (2,057,471) Dynamo-Ma- 
chine. 
A-4 (2,058,339) Dynamo-Ma- 
chine. 
_A-5 (2,058,500) Wind Propelled 
Generator. 
A-6_ (2,058,732) Terminal Vol- 
tage Regulation for Electrostatic 
Generators, 


(B) Lines, Conductors, Insulators 


B-1 (2,056,248) Wire Connecter. 

B-2 (2,056,366) Pole-Top Fix- 
ture. 
_ B-3 (2,056,813) Flux Distribut- 
ing Insulator 

B-4 (2,056,983) Insulator, Ter- 
minator, Bushing. 

B-5 (2,057,069) Oil-Filled Pot 


B-6 (2,057,084) 
oun Gear. 

3-7 (2,057,201) Insulating Han- 
dle for Pliers, 

B-8 (2,057,242) For Making Con- 
ductors, 

B-9 (2,057,273) Copper or 
Copper Alloy Bus or Conductor. 

B-10 (2,057,454) Lead Sheathed 
Cables. 

B-11 (2,057,472) Current Inter. 
rupter. 

B-12 (2,057,529) Distribution 
System, 

3-13 (2,057,546) Switch Gear. 

B-14 (2,057,562) Cable. 

B-15 (2,057,688) Conductor. 

B-16 (2,057,689) Conductor. 

B-17 (2,057,690) Conductor. 


Interlocking 


B-18 (2,058,173) Vibration 
Damper. 

B-19 (2,058,174) Vibration 
Damper. 

B-20 (2,058,258) Suspension 


Clamp for Overhead Transmission 
Lines. 

B-21 (2,058,558) Cable Hanger. 

B-22 (2,058,611) Support for 
Pole Type Transformers. 
B-23 (2,058,643) Insulating Sup- 
port. 

B-24 (2,058,721) Fire 
Cable. 

B-25 (2,058,929) Cable Splice 
Connector. 

B-26 (2,059,008) Connector. 

B-27 (2,059,055) 
Cable. 

B-28 (2,059,109) Switch. 

B-29 (2,059,146) Flexible Cable. 

B-30 (2,059,178) Cable. 


Alarm 


Submarine 





MOTOR WITH BRAKE 


(C) Batteries 


C-1 (2,057,057) Terminal Con- 
nector. 

C-2 (2,057,542) Battery Clamp 

C-3 (2,057,602) Battery Termi- 
nal Connector. 

C-4 (2,057,729) Intercell Connec- 
tor for Storage Batteries. 

C-5 (2,058,755) Battery Box. 

C-6 (2,058,787) Storage Battery 
Connection. 


(D) Control and Regulator Units 


D-1 (2,056,193) Timing Mechan- 
ism for Operating Switches. 

D-2 (2,056,400) Time Switch. 

D-3 (2,056,412) Inverter. 

D-4 (2,056,745) Electromagnetic 
Relay. 

D-5 (2,056,928) Resistance Units. 

D-6 (2,057,094) Electrolytic Con- 
denser. 

D-7 (2,057,097) Variable Con- 
denser. 

D-8 (2,057,116) Housing for 
Electrodic Instruments. 

D-9 (2,057,314) Electrolytic De- 
vice, 

D-10 (2,057,315) Electrolytic De- 
vice. 

D-11 (2,057,380) Relay. 

D-12 (2,057,427) Retarded In- 
terrupter and Switch. 

D-13 (2,057,431) Resistance Ele- 
ments. 


D-14 (2,057,458) Regulator 
D-15 (2,057,586) Float Switch. 
D-16 (2,057,605) Relay. 
D-17 (2,057,790) Condenser. 
D-18 (2,057,902) Relay. 

) 


D-19 (2,057,911) Circuit Con- 
trolling Device. 

D-20 (2,057,967) Thermostat. 

D-21 (2,058,088) High Tension 
Coil. 

D-22 (2,058,302) Transformer. 

D-23 (2,058,362) Laminated Core. 

D-24 (2,058,390) Thermostatic 
Switch. 

D-25 (2,058,426) Thermostat. 

D-26 (2,058,525) Rheostat. 

D-27 (2,058,561) Gain Control 
Regulator. 

D-28 (2,058,646) Alarm Clock 
Time Switch. 

D-29 (2,058,773) Electrolytic 
Condenser. 

D-30 (Design 101,589) Trans- 
former Housing and Wall Bracket 

D-31 (Design 101,687) Electro 
static Condenser. 


(E) Circuits, Systems, Apparatus 


E-1_ (2,056;174) Automatic Clo- 
sure Operating Device. 


MANUFACTURING, 


ew in Electrical Patents 


Copies of patents mentioned may be service for 
obtained by sending 15 cents for each 
copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
Avenue, New York City. Additional and individualized coverage of this 
numbers, over five, are ten cents 4 copy. 
Those readers seeking a more specialized 


932 Madison 


E-2 (2,056,277) Telegraph Re- 
peating System. 

E-3 (2,056,282) Remote Control. 

E-4 (2,056,284) Signal. 

E-5 (2,056,285) Regulator for 


Furnaces, 
E-6 (2,056,301) Apparatus for 
Picture Transmission. 
E-7 (2,056,322) Globe Valve. 
E-8 (2,056,348) Control System. 
E-9 (2,056,376) Voltage Multi- 


E-10 (2,056,414) Fluid Fuel 
Control. 

E-11 (2,056,423) Signaling Sys- 
tem. 

E-12 (2,056,452) Printing Quota- 
tion Board. 

E-13 (2,056,610) Electron Dis- 
charge Device. 

E-14 (2,056,655) Current Inter- 
change System. 

E-15 (2,056,663) Apparatus for 
Conditioning Air. 

E-16 (2,056,689) Counting Mech- 
anism, 

E-17 (2,056,730) Printing Tele- 
graph Exchange. 

E-18 (2,056,769) For Controlling 
Industrial Measuring Values. 

E-19 (2,056,770) Remote Control. 

E-20 (2,056,783) Motor Control. 

E-21 (2,056,824) Vacuum Tube 
Circuit. 

E-22 (2,056,833) Automatic Drive 
and Washer. 

E-23 (2,056,871) Speed Control 
Mechanism for Grinding Machines. 

E-24 (2,056,872) Electron Dis- 
charge Device. 

E-25 (2,056,903) Folding Ap- 

paratus. 

E-26 (2,056,912) Circuits for Re- 
setting Gaseous Discharge Devices. 

E-27 (2,056,923) For Delivering 
Measured Quantities of Liquid. 

E-28 (2,057,032) Controlling 
Flow of Fluid Materials. 

E-29 (2,057,083) Signaling Sys- 
tem. 

E-30 (2,057,111) 
Transmitter. 

E-31 (2,057,112) Constant Po- 
tential. 

E-32 (2,057,170) Oscillation Gen- 
eration. 

E-33 (2,057,210) Floor Leveler 
for Elevators. 

E-34 (2,057,236) Humidifier. 

E-35 (2,057,301) Combined Lock 
and Switch. 

E-36 (2,057,308) Thermostat and 
Timer Control for Burners. 

E-37 (2,057,309) Heating Sys- 
tem Control. 

E-38 (2,057,383) Oil Burner 
Control. 

E-39 (2.057.384) Relay Circuit. 
E-40 (2,057,463) Control. 


Telegraph 


TORQUE MOTORS AND MOTORS WITH MAGNETIC BRAKES 


TORQUE MOTORS 


Furnished for high speed duty cycles and also for plugging 
and stalled service. Used for valves, elevator doors, water- 
tight doors on shipboard, power chucks, oil switches, etc. 


MAGNETIC BRAKES 


Magnetic disc brake locks the shaft when power is shut off 


the motor. 


Built integral with torque and hoist motors and with single 
and polyphase A.C. and D.C. motors. 


Long life assured by large disc surface and highest quality 


fireproof linings. 


ELECTRIC SPECIALTY CO. 





213 SOUTH STREET 
STAMFORD, CONN. 
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the coverage of patent 


subjects are invited to state their require- 


nature at a cost depending upon the 
service rendered. Address the Editor. 


E-41 (2,057,480) Control System 
for Group of Elevators. 

E-42 (2,057,485) Control. 

E-43 (2,057,490) Regulating Sys- 
tem. 

E-44 (2,057,492) Signal and Con- 
trol for Elevators. 

E-45 (2,057,495) Photosensitive 
Device. 

E-46 (2,057,51 

E-47 (2,057,51 
trol. 

E-48 (2,057,513) Water Level 
— 


1) Control. 
Potential Con- 


bdo 


tem. 

E-50 (2,057,520) Regulating Sys- 
tem. 

E-51 (2,057,532) Switch and 


Lock Device. 

E-52 (2,057,541) Supervisory 
Control. 

E-53 (2,057,543) Remote Con- 
trolling. 

E-54 (2,057,585) Translating 
Circuit. 

E-55 (2,057,680) 
Channel Assigner. 

E-56 (2,057,773) Electronic Dis- 
tributor. 

E-57 (2,057,857) Variable-Gain 
Amplifier. 

E-58 (2,057,952) Thermionic 
Valve Device. 

E-59 (2,058,011) Vacuum Tube. 

E-60 (2,058,061) Fluid Control. 

E-61 (2,058,095) Pattern Me- 
chanism for Looms. 

E-62 (2,058,104) Automatic Rad- 
iator Control. 

E-63 (2,058,114) Frequency Con- 
trol. 
E-64 (2,058,210) Wave Trans- 
mission Networks. 

E-65 (2,058,211) Chronoscope. 

E-66 (2,058,260) Oscillation Gen- 
erator. 

E-67 (2,058,398) Printing Tele- 
graph. 

E-68 (2,058,559) Constant Fre- 
quency Oscillation Generator. 

E-69 (2,058,585) Automatic Con- 
trol. 


Receiving 


E-72 (2,058,637) 
Vending Machine. 

E-73 (2,058,642) Self-Synchro- 
nous Transmission-System-Con- 
trolled Servomotor. 

E-74 (2,058,668) Photoelectric 
Safety Control. 

E-75 (2,058,697) Static Polariza- 
tion of AC. 

E-76 (2,058.738) Circuit for 
Cold Cathode Tubes. 

E-77 (2,058,941) Converter for 
Light Rays. 


Automatic 


VALVE MOTOR 











































HE most important period in @ motor's 

life is at the birth of the idea—in other 

words “in the blue print stage.’ Here, 
Mr. Designer as you well know, is where this 
young motor develops his kinks, twists, aches 
and problems/ Here im his infancy before he 
ever gets to @¢tual working, is the time to 
correct these difficulties, get him perfectly 
balanced before getfing into actual produc- 
tion. This is the opportune time to call our 
“Brush Clinic” into action to assist and co-op- 


—OR WHAT HAVE YOU“ “# ass iesmact ap ovens 


MOTORS FOR 


We Can Do It! 
; Perhaps your motor has excessive brush 
. If you make stokers, you know how R & M wear, commutator wear, brush heating, or 
. y 1y maybe a difficult case to diagnose such as 
e- motors stand in that field. But it doesn’t matter brush friction which causes excessive heat 
1 


sad ea and melts the commutator connections. 
what you make—if it's powered by electric 


n- | That Too, Can Be Corrected 


.- motors the chances are that R & M has some- ith’ Beiehes | 

a- thing to contribute. There are a hundred and one kinks that can 
e- df tob any motor of its efficiency and which can 
> R & M motors are used by leading manufac- be corrected by an Ohio Carbon “Tailor 
n- turers of all types of electric appliances—have me celica wiehen: eieaeeanaens 
le. been for more than forty years. The service - it ‘Costs You Nothing and Will 







delivered by these motors makes good appli- 
ances better. And the reputation of the R& M 


Save You Much! 
and we will be glad to have 
ts call on you. No obli- 


ra name, consistently advertised to the public, 
helps your agents or dealers to sell your 


product. 


R & M experience is at your service. Con- 
sult America’s motor specialists — we'll be | 


glad to cooperate. ... Robbins & Myers, 
Springtield, Ohio; Brantford, Ontario. 


PROBLEMS 
THE OHIO CARBON co. 


RO UTI vy MYERS preg sci 
B CLEVELAND - OHIO 
FANS e MOTORS e HOISTS e CRANES e FOUNDED 1878 | 
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1-4 (2,057,421 ) Cooker. N-13 (2,057,000) Switch Con- O-18 (2,059,024) Rotary Trans- R-2 (2,056,398) Sealing Welder. 
_L-5 (2,057,499) Vacuum struction for Automotive Vehicles. former. R-3 (2,056,764) Metal Separa- 

Cleaner, | as : F et N-14 (2,057,048) Signal Control. O-19 (2,059,064) Protective Sys- tion. 

L-6 (2,057,501) Sandwich Grill N-15 (2,057,138) Protective Sys- tem. R-4 (2,056,789) For Cleaning 
_L-7 (2,057,594) Vacuum tem. 0-20 (2,059,112) Centralized Gas. 

« leaner. nes : : N-16 a 2,057,196) Dynamo Ma- Traffic Controlling for Kailroads. R-5 (2,057,017) Spot Welding 
L-8 (2,057,741) Egg Cooker. | chine Filter. _ = 0-21 (2,059,160) Automatic Cab Members Onto Metallic Tubes. 
L-9 (2,057,878) Cooking Device. N-17. (2,057,240) Ignition Coil Signal. ; , R-6 (2,057,320) Welding Tool. 
L-10 (2,058,068) Heated Iron. and Distributor. O-22 (2,059,161) Rail Vehicle R-7 (2,057,475) Electrodeposition 
hy 11 (2,058,37 1) Cleaner. N-18 (2,057,249) Illuminated Li Signal. of Rhodium. 

_ L-12 (2,058,609) Clock Mechan- cense Plate Holder. O-23 (2,059,173) Centralized R-8 (2,057,476) Electrodeposition 

Re ; E sas N-19 (2,057,318) Internal Com- Traffic Controlling for Railroads. of Rhodium. 

L-13 (2,058,634) Soldering Tool bustion Engine. 0-24 (Reissue 20,134) Railway R-¢ (2,057, 521) Are Welding. 

Attachment. — pe ae . ae 2 N-20 (2,057,390) Protective Traffic Controlling Apparatus. R10 (2,057,632) Resistance 
L-14 (2,058,723) Vaporizing Ap- Socket for Spark Plugs. Welding. 

paratus. N-21 (2,057,423) Mechanism for P Si nalin Si ns Advertisin R-11 (2,057,670) End-Welding. 

vans i: (2,058,971) For Spraying veering the Head Lamps of Auto (P) Sig re 3 R-12 (2,057,703) Heel Fasten- 

Metals. mobiles P-1 (2.056.153) Lens Retaining ing and Attaching Heels. 

cans 7 : ; ee . 2,056,15. ens g vie ‘. 
i L-16 (2,059,133) Sandwich _N-22 (2,057,445) Tire Deflation Device. R-13 (2,058,126) Manufacture 

Cooker. » Qc 3 ee Switch. c ; : P-2 (2,056,306) Alarm System. of Ferrocobalt. 

L-17 (2,059,183) Washing Ma N-23 (2,057,477) Combined Di- P-3 (2,056,345) Automatic Fire R-14 (2,058,169) Welder’s Hood. 
chine. ; . cae rectional Sign: al and Serv ice Lamp. Alarm. R-15 (2,058,259) Electrodeposi- 
L-18_ (Design 101,467) Fruit N-24 (2,057,637) C zoeling Sys- P-4 (2,056,396) Advertising Dis- tion of Metal. 
Juice Extractor. 5 lg a tem for Dynamo Machines. vice. ; R-16 (2,058,365) Etching Appa- 
: Ls 19 (Design 101,490) Grip for N-25 (2,057,740) Clutch Control. P-5 (2,056,619) Discharge De- ratus. 
Suction Cleaner Handles. __N-26 (2,057,760) Motor Vehicle play Sign. R-17. (2,058,370) Scale Pre- 
L-20 (Design 101,495) Iron. Signal. P-6 (2,056,709) Signal. venter. 
: L-21 (Design 101,512) Lawn N-27 (2,057,965) Vehicle Lamp. P-7 (2,056,722) Signal. R-18 (2,058,553) Welding. 
’ lower. ; i N-28 (2,058,080) Bumper Oper- P-8 (2,057,064) Sign. R-19 (2,058,684) Anode. 
-22 (Design 101,548) Tub for ated Safety Device for Motor Ve- P-9 (2,057,186) Signal. R-20 (2,058,703) Treating Cel- 
a Domestic Washing Machine. hicles. P-10 (2,057,531) Indicating Sys- lophane. 
L-23 (Design 101,610) Stirrer. N-29 (2,058,084) Light Shield. tem. R-21 (2,058,873) Current Carry- 
L-24 ( Design 101,646) Washing N 30 (2,058,401) Engine Control. P-11 (2,057,660) Display Sys- ing Element. 
Machine Casing and Wringer. : N-31 (2,058,546) Turn Indicat tem. os R-22 (2,058,874) Contacting 
-25 (Design 101,702) Food ing Light. i ie P-12 (2,058,058) [luminated Member. 

M ae 3 ae é N- 32 (2,058,619) Ignition Cable Sign. R-23 (Reissue 20,128) Electro- 
L-26 (Design _101,703) Food N-33 (2,058,743) Beam Level In- P-13 (2,058,067) Condition Dis- thermic Reduction of Iron Ores. 

Mixer and Fruit Juicer. dicator for Automobile Head closing Apparatus 

Lamps P-14 (2.05 32) Fi : i 
: 5 nps. Spee ; ; -14 (2,058,082) Fire Alarm. S) Health and Hygiene 
(M) Business Machines _N-34 (2,058,754) Starting De- P-15 (2,058,170) Marginal Con- (>) wr 
vice. - c : ‘s T - - e a 
M-1 (2.056.361) Plugboard fase N35 > NER O65 : ae trol ot Gas-F illed Tubes. S-1 (2,056,295) Artificial Larynx. 

Sabalation Stnchinde. He vdlight. (2,058,965) NonGlare I -16 (2,058,256) Gas Pressure S-2 (2,056,300) Acoustic Device. 
M-2 (2,056,363) Subtracting N-36 (Reissue 20,129) He: Alarm ( ee. ‘ S-3 (2036, 370) Radioactive Im- 

Tabulator, L amp. 20,12 eat i I a (2,058,288) Fire Detecting preg gn ation s —_ =. ie 

M-3 (2,056,375) Machine for N (D a . oa S-4 (2,056,377) Electrodic In- 
: 2 o N-37 esign 101,488) Stop a 18 (2.058.312 ertising >. . 
Utilizing Registr atio mn Cards. Tail Lamp Ten. — vi oe ne) oa ta 056,379) Mani i I 
; . 38 eae a i ’ y ice. : S-5 (2,056,379) Manicuring m- 
ann (2,056, Sorting Ma- ~ .e, omen 101,489) Stop and P-19 (2,058,900) Sign. plement. 7 
s in sikee ee ail Lamp Lens, P-20 (2,058,974) Switch Mech- S 2,05 p c ini 
“e (9 0562 ia : ne - 098,97 : ; S-6 (2,056,42 F LX 
a (2,056,389) Tabulating Ma- D N-39 (Design 101,499) Signal anism and Signal. the Skin sap iahedenccnas 
ae “ ae evice. 9 > 059.107 recs . Is ~ ne Y a ——_ 
M-6 (2,056,391) Printing Mech- N-40 (Design 101,666) Signal teaser a Revs Rs ss ‘a (2,056,614) Ultraviolet Ster- 
aM (2.056.39 P Feed es for Automotive Vehicles. "S8 (2,056,678) For Applying 
M-7 56,393) aper Feeding y (Desig 01,67 Te > i i Shoe Be a ‘ 7 
Device for Printing eke g V uke’ aaltaeed Hy ehicle (Q) Recording, Reproduction Thermo- Penetration. 
. = . F : < nit. Bae OS c J aviole 
MS (2,036,394 ) Record Card N-42 (Design 101.740) Swivel Q-1 (2,056,372) Control for eae 10) Ultraviolet Ray 

Controlled Printer. ss . Mounted Air-Circulating Device Phonographs. S10 (2.057.008) Permanent 
- oo. 6,395) Record Con- O)R Q-2 (2,056,784) Carrying Case Waving App t — 

trolled Machine ailwa O.3. (2 056.9 1) Sou , aving Apparatus. 

ine. 2,056,92 Sound Repro- : 57 2c Fes 
ice, (2,056,403) Accumulating (O) 7 ducing Apparatus. “sag — ail (2,057,353) Vaporizing 

a. _ O-1 (2,056,712) Railway Signal- ©-4 (2,058,399) Electromagnetic Unit for The rapeutic Apparatus, _ 
M-11 (2,056,620) Phonograph. ing Apparatus. Talking Machine. Pp ae 
M-12 (2,057,621) Dictating Ma- O-2 (2,056,817) Railway Traffic Q-5 (2,058,483) Diaphragm Con- roduct. Pr 

chine. Control. ink kee hotogr: phi ‘ hows a aetas S-13 (2,057,412) Eye Testing. 

7 ae S oa os 2 ) c ¢< Ss. - SR 
M-13 (2,057,686) Relay. O-3 (2,056,834) Railway Coupler 0-6 (2.058.531) Camera Dia- wa, 14 (2,058,380) Permanent 
> . ave 


Control. 


: . od aos hie : : hragm Control. 
(N) Automotive Equipment O-4 (2,057,159) Track Shunting. : O7 (2,058 33 2) Exposure Con- ee ( 2.058, oo Thermo-Thera- 
‘ cae Shoe : O-5 (2,057,255) Track Shunting. 7 alee 7 ; peutica esmod. 
N-1 (2,056,150) Automobile O-6 (2,057,448) Trolley Con- — zor ee ) Light Intensi S-16 (2,058,796) Stethoscope. 
Safety Device. tactor ; a eon see S17. (2,058,992) Safety Device 
N-2 (2,056,416) Testing Breaker P 0-7. (2.057.474 . : ; se justing amera. for X-Ray * 
a ak 2,057, ) Signal for R:z ( 58.5 enabling e te ay: . ; 
icine eon ( 7,47 igna r Rail Q-9 (2,058,581) ——— ee. S-18 (Reissue 20,135) Hot Air 
N-3 (2,056,494) Switch. O-8 (2,057.50 bo ie ihe ment of F igures in Still Slide Respirator. 
(2,057,506) Railway Track S P tions. ; ; ; 
N-4 (2,056,500) Manual Turn : Tineke Cahn aaa creen rojections. _ : S-19 (Design 101,468) Hair 
eae ieee. and Track-Switch Heater. Q-10 (2,059,032) Exposure Con- Dri . 
4.uto signa O-9 (2,057,581) Railway Signal. rier. on a 
N-5 (2,056,578) Battery Elec 0-10 (2,057,891) Trolley Duct. es abba oe oy Tye S-20 (Design 101,605) Electro- 
trolyte Level Indic ator. O-11 (2,057,994) Current Col- i. oe >) inematoz- therapeutic Apparatus Cabinet. 
N- 6 (2 2 ,056, 699) Control. lector. ra 12 ro Recording of S-21 (Design 101, 652). Electro- 
N-7 (2,056,7 710) Starting Inter- O-12 (2,058,252) Heating and Senna. with the “Aid oe aa e therapeutic Massage Device. 
nal ( combustion 1] Engines. Ventilating. " Q-13 (Reissue 20,130) ‘Tape i 
H > L: (2,056,726) Asymmetrical O-13 (2,058,554) Train Dis- Puller. ; (1) Toys, Amusement Devices 
a mp watching Swe Fr aa adic e e . on coe n ; 
cad (2 0567 39) Expl patching System tor Railroads. | Q-14 (Reissue 20,152) Picture T-1 (2,058,523) Toy Train. 
Shielded’ & a a xplosionproof O-14 (2,058,610) Power Limiting Receiving Apparatus. j 
uielded Spark Plug. ee Apparatus. Q-15 (Design 101,547) Projector. (U) Switch F 
it Seeteeeet ae Vail. 0-15 (2,058,724) Trolley Shoe - W “ Devi ys 
v-11 (2,056,877) Safety Switch O-16 (2.058.770) Automatic . : : irin evices 
‘c Automobiles opie i ae (R) Processing, Plating, Welding 3 
N-12 (2,056,942) Safety Device O-17 (2,058,824) Centralized R-1 (2,056,184) Electrolysis of U-1 (2,056,169) Supporting 
for Br she s for Vehicles. Traffic Controlling for Railroads. Fused Salts. Strap for Fixtures. 





TAKE NOTICE 
DOMESTIC APPLIANCE MANUFACTURERS ~ 


Kanthal D, the new resistance material, in wire or ribbon form, has 
higher resistivity and weighs less than other commonly used nickel- 
chromium alloys. More units per pound of material reduces cost—smaller 
units for given temperature make possible more compact size of appliance 


—Chemical resistance to corrosive gas, notably sulphurous—insures longer 
life. 


Ask Jellif for more information about Kanthal as applied to your problems. 





ELECTRICAL MANUFACTURING 


ENAMELED 
MAGNET WIRE 


Meets the most rigid require- 
ments governing the production 
of Radio and Ignition Coils 


pichest grade gum enamel used in 
the coating compound, plus a new 
coating method, gives a uniform smooth 
flexible coating which is extremely adher- 
ent, and considerably in excess of all high 
standard specifications. 

Electrical properties of enamel film also 
above these specifications . . . Permanence 
of film is unequalled . . . Finest spools and 
spooling assures free unwinding, either 
from revolving or stationary spool... 
Well-filled spools of one piece wire, even 
in finer sizes, is guaranteed. 

Mercury Process Tests guarantee the 
uniformity of Leak-Proof Wire. 


In the field of fine wire manufacture, the 
Hudson Wire Company has a _long-estab- 
lished and responsible position. Unusual in- 
sulation requirements are given prompt at- 
tention; and we will be pleased to quote you. 


WINSTED DIVISION 


HUDSON WIRE CO. 
Winsted, Conn. 
We also offer high grade cotton and silk 


covered wire, cotton and silk over enamel; 
and Litz Wire in standard constructions. 


DECEMBER, 1936 





Smooth and Economical 
Production... 


@ “Success breeds success.” And the wide application 


of Acme Superstrip is one reason for its preference. 


In the automotive, the electrical—and countless other 
fields—Acme Superstrip is helping to “bat out’ better- 


looking, better-made, more economical products. 


Even your method of handling Superstrip dictates the 
way it is packed for shipment. “Everything” is done to 
facilitate manufacturers’ 


production. 


Check into Acme Super- 
strip. Send today for a 
copy of the booklet, ‘““Bat- 
ting ‘Em Out.” It illus- 4 distinctive “sweets” or condiment 
tratesand describes more — a f nets Cag — 
than a score of products 
made with the right 
Acme Superstrip. ACME 
STEEL COMPANY, Gen- 
eral Offices: 2846 
Archer Ave., Chicago, 
Ill. Branches and Sales ¢ At left is a caster part, illustrating 


one of the diversified uses af Acme hot- 


. ° . , rolled Superstrip. At right is a deep- 
Offices in Prin cipal drawn cup poe from “pinch temper” 


ns cold-rolled superstrip. A highly suc- 
Cities. cessful deep drawing job. 


ACME STEEL COMPANY, 2846 Archer Avenue, Chicago 
Send me a copy of the booklet, “Batting ‘Em Out.” 





















































































































E-78 (2,058,945) Furnace Con 

E-79 (2,058,972) Gain Control 
Circuits. 

E-8( (2,058,995) Control for 


Automatic Stitching Machines. 


E-81 (2,059,001) System of Dis 
tribution. 

E-82 (2,059,002) System of Dis- 
tribution 

E-83 (2,059,014) Starter for 


Vapor Apparatus. 

E-84 (2,059,034) Ohmic Resis- 
tance for High Frequencies 

E-85 (2,059,057) Differential 
Time Delay 

E-86 (2,059,142) Telemetric Pro- 
portioning Controller. 

E-87 (2,059,145) Telemetric Pro 
portioning Controller 

E-88 (2,059,151) Telemetric Pro- 
portioning. 

E-89 (2,059,152) Telemetric Con 





troller. 

E-90 (2,059,159) Vibratory Mir 
ror. 

E-91 (Reissue 20,122) Rectifier 
Circuit. 


E-92 (Reissue 20,141) Measuring 
Apparatus. 

E-93 (Reissue 20,142) System 
and Apparatus. 

E-94 (Reissue 20,147) Trans- 
former Tap Changing Mechanism 


(F) Testing, Measuring and In- 
struments 


F-1 (2,056,291) Rail Flaw De- 
tector 


F-2 (2,056,624) Meter Shunt 
Preventing. 
F-3 (2.056.672) Water-Cooled 


Housing for Pyrometer Devices. 
“4 (2,056,690) Counter Me 
chanism. 
F-5 (2,056,996) Magnetic Analy 
sis-Apparatus 


F-6 (2,057,091) Apparatus for 
Magnetic Testing 

7 (2,057,443) Watt-Hour 
Meter 


F-8 (2,057,835) Device for Meas 
uring Thickness of Sheet Metal & 
Metal Foil. 

F-9 (2,057,845) Measuring In 
strument. 

F-10 (2,057,871) Tester for 
Breaker Mechanisms. 

F-11 (2,058,078) Instrument Ter 
minal Construction. 

F-12 (2,058,486) Measuring 
Small Mutual Inductances. 

F-13 (2,058,518) Chickness 
Measuring Instrument. 

F-14 (2,058,616) For Timing 
Watches 

F-15 (2,058,712) Stop Clock. 

F-16 (2,058,761) For Testing 
Acidity. 

F-17 (2,058,946) Compression or 
Tension Gauge. 

F-18 (2,059,004) Cathode Ray 
Oscillograph Sweep Circuit. 

F-19 (2,059,018) Sub-Surface 
Surveying. 


(G) Electronics, Tubes 


G-1 (2,056,392) Photoelectric 


Apparatus. 
_ G2 (2,056,545) Fluorescent 
Screen. 


G-3 (2,056,609) Electron Dis- 
charge. 

G-4 (2,056,638) Rectifier Cooling. 

G-5 (2.056.641) Discharge Tube. 

G-6 (2,056,662) Gaseous Dis- 
charge Device. 






G-7 (2,056,664) Producing Gas 
eous Discharge Devices. 
G-8 (2,056,861) Discharge Tube 


or Incandescent Lamp. 

G-9 (2,056,967) *hotoelectric 
Thermionic Cell. 

G-10 (2,057,090) Tube Socket. 


G-11 (2,057,098) Manufacturing 
Thoriated Filament Devices 

G-12 (2,057,115) Supporting & 
Spacing for Electrodes in Discharge 
Tubes. 

G-13 (2,057 
Heated Cathode for 
Tubes. 


,124) Indirectly 


Discharge 





G-14 Electror Dis- 
charge 

G-15 Vacuum Tube. 

G-16 (2,057,661) Seal 





G-17 (2,057,931) Ca 

G-18 (2,058,105) Ron Tube 

G-19 (2,058,293) Cathode Ray 
Tube. 

G-20 (2,058,478) Vacuum Tube. 

G-21 (2,058,482) Electron Tube. 

G-22 (2,058,690) Thermionic 
Cathode Gas-Filled Discharge Tube. 

G-23 (2,058,790) Mount for 
Electron Discharge Devices 

G-24 (2,058,829) For Operating 
and Electron Discharge Device. 

G-25 (2,058,834) Electron Dis 
charge Device. 

G-26 (2,058,878) Discharge Tube 
for Amplifying Oscilla 

G-27 (2,058.914) For 
Images of Objects. 

G-28 (2,058,921) 
Device. 

G-29 (2,058,950) Arc Discharge 
Tube 

G-30 (2,059,037) Discharge De- 
vice. 

G-31 (2,059,072) Electron Dis 
charge Device. 

G-32 (2,059,077) Vacuum Tube 
Conductor and Socket. 


(H) Radio, Television, Wireless 


H-1 (2,056,200) Automatic Sig- 
nal Receiving. 

H-2 (2,056,216) Observation and 
Range and Position Finding. 

H-3 (2,056,247) Television Ap 
paratus. 

H-4 (2,056,305) Radio Receiver. 

H-5 (2,056,390) Tuned Coupling. 

H-6 (2,056,607) Sound and Tele- 
vision Receiver. 


tions. 
Producing 






Thermionic 


H-7 (2,056,761) Television. 
H-8 (2,056,852) Signaling Sys- 
tem. 


H-9 (2,056,917) Radio Set Con- 
struction. 

H-10 (2,056,955) Selectivity Con- 
trol Circuit. ; 


H-11 (2,056,974) System of 
Transmitting Images. 
H-12 (2,057,146) Submarine 


Eye. 

H-13 (2,057,294) Timed Radio 
Switching Device. 

H-14 (2,057,376) Regulating De- 
vice for Wireless Receivers 

H-15 (2,057,613) Diversity Fac 
tor Receiving. 

H-16 (2,057,640) Radio Commu- 
nication. 

H-17 (2,058,407) Radio Cabinet. 

H-18 (2,058,411) Radio Receiver. 

H-19 (2,058,412) Antenna 

H-20 (2,058,432) Detecting & 
Amplifying Modulated Variations. 

H-21 (2,058,512) Radio Re- 
ceiver. 

H-22 (2,058,565) Wave Signal 
Receiver. 






H-23 (2,058,641) Indicator De 
vice. 4 A 

H-24 (2,058,681) Television Ap- 
paratus. 


H-25 (2,058,816) Telescopic 
Tuning Mechanism. _ ye 
H-26 (2,058,882) Electrooptical 


Image Production. 

H-27 (2,058,883) Electrooptical 
Transmission. 

H-28 (2,058,898) Electrooptical 
Image Production. 

H-29 (2,058,939) Indicating In- 
strument. 

H-30 (2,058,956) Leeway Switch 
ing and Tuning. 

H-31 (2,059,081) Diversity Re- 
ceiver. 

H-32 (2,059,186) Antenna Struc- 
ture. 

H-33 (Design 101,482) Tuning 
Dial for Radio Receivers. 

H-34 (Design 101,576) Remote 
Control Selector Casing. 

H-35 (Design 101,611) Radio 
Cabinet. 

H-36 (Design 101,665) Radio 
Table Head. , 

H-37 (Design 101,668) Case for 
Radio Receiver. 


(1) Motive Power, Magnets 


I-1 (2,056,242) Electromagnetic 
Switching Device. 


-2 (2,056,287) Control Device. 


I-3 (2,056,426) Magnetic Sepa- 
ration Method. 

1-4 (2,056,534) Coil Lead Stak- 
ing Device. 

I-5 (2,056,626) Lift Control. 

1-6 (2,056,645) Ship Propulsion 
System. 

1-7 (2,056,646) Refrigerating Ap- 
paratus. 

I-8 (2,056,674) Solenoid Motor 


1-9 (2,056,676) Motor and 
Mounting. 

I-10 (2,056,719) Motor. 

I-11 (2,057,175) Motor Circuit. 

1-12 (2,057,214) A.C. Motor. 

I-13 (2,057,370) Motor Support. 

I-14 (2,057,371) Induction 
Motor. 

I-15 (2,057,525) Switch. 

I-16 (2,057,876) Magnetic 
Clutch. 


1-17. (2,057,909) Motor Con- 
troller. 

I-18 (2,058,109) Motor. 

I-19 (2,058,572) Industrial 
Power Unit. 

1-20 (2.058.589) Driving and 
Brake Mechanism. 

I-21 (2,058,714) Motor Driven 
Turntable. 

I-22 (2,059,059) Portable Auto 
mobile Hoist. 


(J) Lighting, Lamps, Fixtures 


J-1 (2,056,152) Gaseous Dis- 
charge Device. 
J-2 (2,056,157) Supporting Base 
for Discharge Devices 
J-3 (2,054,464) 
Tube. 

J-4 (2,056,502) Lamp. 

J-5 (2,056,511) Light Guard. 

J-6 (2,056,613) Gaseous Dis- 
charge Device. 

J-7 (2,056,621) Gaseous or Va 
por Discharge Device. 

J-8 (2,056,628) Self Starting 
Gaseous Discharge Device. 

J-9 (2,056,629) Discharge De- 
vice. 

J-10 (2,056,630) Gaseous Dis- 
charge Lamp Device. 


Luminescent 





J-11 (2,056,631) Gaseous Dis- 
charge Lamp Device. 

J-12 (2,056,633) Lamp Unit. 

J-13 (2,056,634) Gaseous Dis- 
charge Tubular Lamp. 

J-14 (2,056,635) Gaseous Dis- 
charge Device. 

J-15 (2,056,642) Gaseous Dis- 
charge Device. 

J-16 (2,056,643) Circuit for Gas- 
Filled Discharge Tubes. 

J-17. (2,056,647) —Iluminating 
System. 

J-18 (2,056,648) Gaseous Dis- 
charge Device. 

J-19 (2,056,649) Gaseous Dis 
charge Lamp Device. 

J-20 (2,056,658) Circuits for 
Gaseous Discharge Devices. 

J-21 (2,056,659) Gaseous Dis- 
charge Device of Metal Vapor 
Type. 

J-22 (2,056,660) Self Starting 
Gaseous Discharge Device. 

J-23 (2,056,661) Operating Dis- 
charge Lamps in Series. 

J-24 (2,056,665) Vapor  Dis- 
charge Device. 

J-25 (2,056,682) Lamp Attach 
ment. 

J-26 (2,056,907) Gaseous Dis- 
charge Device. 

J-27 (2,056,926) Gaseous Dis- 
charge Device. 

J-28 (2,056,953) 
Lamp. 

J-29 (2,056,975) Machine-Gun 
Converter. 

J-30 (2,057,183) Manufacture of 
Glow Lamps. 

J-31 (2,057,184) Lighting Sys- 
tem. 


Discharge 


J-32 (2,057,263) Lighting Fix- 
ture 

J-33 (2,057,278) Spot Lamp. 

J-34 (2,057,522) Negative Glow 
Lamp. 

1-35 (2,057,583) Flash Lamp. 

J-36 (2.057.908) Luminous Tube. 

J-37 (2,058,139) Indirect Light- 
ing Luminair. 

T-38 (2,058,548) Floodlight Re- 


flector. 

J-39 (2,058,734) Lamp 

J-40 (2,058,847) Holding Device 
for Lamp Shade Frames. 

J-41 (2,058,977) Position Light. 

J-42 (Design 101,435) Lens 
Globe for Incandescent Lamp. 

J-43 (Design 101,479) Combina- 
tion Lamp and Fan. 

J-44 (Design 101,480) Lamp 
Base. 

J-45 (Design 101,528) Side Wall 
Lighting Fixture Bracket Back. 

J-46 (Design 101,603) Glass 
Globe. 

J-47 (Design 101,631) Lighting 
Fixture Bowl. 

J-48 (Design 101,660) Head for 
Portable Lamps. 

J-49 (Design 101,738) Range 
Lamp and Bracket. 

J-50 (Design 101,747) Flashlight. 


(K) Heating, Refrigeration 


K-1 (2,056,156) Constant Tem- 
perature Oven. 

K-2 (2,058,054) Water Heater. 

K-3 (2,058,253) Heater. 


(L) Household and Portable 
Appliances 

L-1 (2,056,547) Circulating Fan. 

L-2 (2,056,941) Heated Liquid 


Container. 
L-3 (2,056,951) Soldering Iron. 


Pioneer Molders to the 
Electrical A\ Industry 
TIX : 


QUICK SERVICE 


Covering complete line of COLD MOLDED higt 
PHENOLICS - UREAS 


1 heat resisting insulation 


- CELLULOSE ACETATE 


American Insulator Corporation, Nev fedom, pu 
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THEY MUST GIVE 





Blooming Mill Motors 





Commutating Type, 
Polyphase 
A. C. Motors 


a 


Mine Hoist Motors 


eae 


Mill Drive Generators 


¥ 


; : Elevator Traction 
growth. The range of service in Motors 


which these grades have estab- 
lished superiority is steadily ex- 
panding. They DO give satisfaction. 


* SASeries Grades are the prod- Synchronous Rotary 


Converters 


uct of an exhaustive research pro- 
gram which determined and Ai, 
incorporated in this product the Sci iia 


characteristics essential to satis- Exciters 







* Increasing application over a 
constantly broadening field is con- 
vincing evidence that a product is 


giving satisfaction. Sales of SA 





Series Grades continue their rapid 





factory performance on commutat- 


ing equipment. For this reason, 





they are uniform in performance 


Electric Shovel 
Generators 


PROVE THEIR SUPERIORITY BY A TRIAL! 


as well as in physical characteristics. 


SOU RG ea 


CARBON SALES DIVISION, CLEVELAND, OHIO 
Unit of Union Carb de [fag and Carbon Corporation 
Branch Sales Offices: New York, Pittsburgh, Chicago, San Francisco 


CAR 


Ta 


Y i" 
TL 


Make Your Name Plates 
Make Sales 


General Electric and Pierce are only two of hundreds 
of great manufacturers who proudly fasten American 
Emblem name plates on their finest products. 


They realize that a beautiful name plate can add color- 
ful eye appeal, a distinctive design touch, an atmo- 
sphere of outstanding quality to a product. A fine 
name plate is a sales maker. On the other,hand a poor 
one mars a product and is a sales breaker. 

You have products of which you are justifiably proud. You have 
a name that is symbolic of your reputation, your priceless good 
will, and the years of dependable service you build into your 
products. Tie the two together with a name plate that is the last 
word in design and fabricating skill. Come to American 
Emblem for this service. 


Mastercrafters in All Metals 









No ugly screw heads need mar the 
appearance of your name plate. Con- 
cealed attaching devices allow the 
designer full sway in achieving an 
artistic effect. 


Our facilities include a complete die 
department; high speed presses and 


pneumatic drop hammers; gold, silver 
chromium, nickel, cadmium and 
copper plating; lacquering and enamel- 
ing of both soft and hard fired types 

. everything for adding the full 
range of depth, form, color and surface 
finish to your name plate. 


We handle no stock name plates, but concentrate on especially 
designed plates of every description. Our Design Department 
is at your service. Let us show you what we have done for others 
and can do for you. Without obligation, submit rough sketch, 
blue print or samples for quotations. Send for our inspiring new 


booklet TODAY! 


American Emblem Company 


INCORPORATED 
Box 116-8 Utica-4& NewYork 
Listed Offices 
NEW YORK CHICAGO DETROIT 
ent PHILADELPHIA 








American Emblem Company, Inc. 
Box 116R, Utica, N. Y. 


Kindly send your new booklet showing the broad 
scope of your facilities for working in metals. 































































U-2 (2,056,189) High Tension W-6 (2,056,736) Automatic Tele W-15 (2,057,998) Vacuum Tube W-21 (2,058,262) Method of 
l'use. ; phone. ; Circuits. Modulation. 

U-3 (2,056,268) Socket. W-7 (2,056,738) Telephone. W-16 (2,058,071) Loud Speaker W-22 (2,058,430) Modulator and 

U-4 (2,056,587 ) Plug. W-8 (2,056,752) Automatic Tele Unit. Demodulator. 

U-5 (2,056,743) Switch. — phone. W-17 (2,058,096) Automatically W-23 (2,058,555) Acoustic De- 

L-6 (2,056,760) Circuit Control W-9 (2,057,656) Police Signal. Recording and Reproducing Tele vice. 

U-7 (2,056,790) Fuse. W-10 (2,057,864) Telephone. phonic Messages. W-24 (2,058,687) Pipe Puller. 

U-8 (2,056,806) Fitting. W-11 (2,057,865) Switch Bank. W-18 (2,058, 108) Distribution W-25 (2,058,928) Modulation 

U-9 | 2,056,919) Contact. : W-12 (2,057,868) Telephone System Indicator. W-26 Q2 058,999) Transmitter 

U-10 (2,057,078) Christmas Tree W-13 (2,057,890) Telephone. “W-19 (2,058,198) Two-Way Car Circuit Arrangement. 
Socket and Support-Holder. W-14 (2,057,898) Telephone Sig- rier Wave System. E W-27 (Design 101,684) Loud 

U-11 (2,057,093) Fuse-Plug nal. W-20 (2,058,216) Signal. speaker Horn. ; 
Type Circuit Breaker. ; 


U-12 (2,057,344) Lock Joint 

Friction Connecter. 

U-13 (2,057,536) Switch. 

| U-14 (2,057,604) Switch Contact 

| U-15 (2,057,683) Outlet Recep €. p 

| an orporate Fatentees 
J. 7,718) Device. 

7.829) Snap Switch. 

7,867) Switch. 

8,009) Lamp Socket 





. — 2) 158.264) Multiple Fuse A B Comseen: Gucilater ‘Coxp., D2. 
B- shee aie ance teas Consolidated Car-Heating Co., Inc., 
a eo ate Hy ; si Con Aerovox Corporation, D-6, D-29. Babcock & Wilcox Co., 3:13. D-20, K-3. 
saiacaliaee ree . —o Electric Appliance Corp., Baker & Co., Inc., R-7, R-8. Cutler-Hammer, Inc., I-17. 
J-23 (2.058.549) Clamp ade ae Bauch & Lomb Optical Co., Q-15. 
aot ent Co Akay Electron Co., E-77. Bell Telephone Labs., D-27, E-26. D 
U-25 (2,058,594) Protective De- Aktiengesellschaft Brown Boveri E-64, E-70, E-71. H-23, H-26. 
vice. ; nati 48, het att —_—_ 0.4 H-27, H-28, os P-2, P-16, S- a, Daimler-Benz Aktiengesellschaft, 
U-26 (2,058,656) Switch. ‘All a, va *~ ee Eat womens Co. S-2, U-25, W-2, W-1), W-2 Stuttgart-Unterturkheim, N-19. 
U-27 (2 058,661) Switch. f F-10 ‘N-2. ee ee W-23. ; Delta-Star Electric Co., B-4, B-6. 
U-28 (2,058,745) Receptacle Allis-Chal oe Mie. ( G-3. G4 Beloit Iron Works, I-16. Dictaphone Corp., M-11, M-12. 
U-29 (2,058,903) Plug and ‘Al = ees oi U ‘te ar Belson Mfg. Co., P-l. Die Cast & Forge Corp., U-11. 
Socket Organization. Alpine Electric Corp., aware Bendix Aviation Corp., N-25. duPont de Nemours & Co., R-1. 
U-30 (2,058,904) Lock Switch Aluminum Company of Amer., Brown Instrument Co., E-69, F-11. 
for Flashlights. ; B-18, B-19. : ; Buffalo Electric Furnace Corp., E 
U-31 (2.059.023) Controller. Aluminum - Industrie - Aktien- R-23. 
U-32 (2,059,029) Switch for Gesellschaft, B-20 Builders Iron Foundry, E-86, E-87, “ 
Flashlights. American Brass Co., B-9. : E-88, E-89. z Eagle Signal Corp., P-9. " 
American Tel. & Tel., P-15, W-4, Bulldog Electric Products Co., Eastman Kodak Co., Q-5, Q-6, Q-7. 
V) Musical | W-5. O-10. Economy Fuse & Mig. Co., L-16. 
(V) Musical Instruments Animated Slides, Ltd., Q-9. Burdick Corp., S-20 Edward G. Budd Mfg. Co., R-10. 
2 ; Arrow-Hart & Hegeman Electric - omy Electric Household Utilities Corp., 
V-1 (2,056,212) Accordion. Co., The, U-13. Cc L-17. 
Arrow Safety Device Co., N-31. Electric & Musical Industries, Ltd., 
(W) Telephony Associated Electric Labs., D-19, Case Research Laboratory, Inc., K-90, G-19. 
E-17, P-7, W-6, W-8, W-10, J-30. Electro-Acoustic Products Co., Q-2, 
W-l (2,056,167) Modulating W-1l. Celanese Corp. of Amer., B-15, Q-3. 
System. : Associated Telephone & Telegraph B-16, B-17. Electro-Mechanical Research, Inc., 
W-2 (2,056,235) Resetting Cir- Co., E-19. Chace Valve Co., W. M., D-24. D-31. 
cuit for Trigger Devices. Atkins & Co., E. C., E-7. Cheatham Electric Switching De- Elmo Sales Corp., S-6. 
W-3 (2,056,265) Telephone. Automatic Musical Intrument Co., vice Co., O-6. Emerson Electric Mfg. Co., I-13, 
W-4 (2,056,346) Signal. H-34. Clark Tructractor Co., O-7. -14, L-1. 
W-5 (2,056,347) Signal. Auto Radiator Mfg. Co., N-42. Clum Mfg. Co., U-18. Eugene, Ltd., S-10. 








PRECISION 
SHAFTLESS And SPECIAL ARBOR 


MOTORS 


FOR DIRECT APPLICATIONS 


Ss. A. WOODS MACHINE COMPANY 
27 DAMRELL ST., BOSTON, MASSACHUSETTS 


SR 


PRECISION MACHINERY SINCE 1854 


SPRING, PLAIN AND SPECIAL 
WASHERS — STAMPINGS 


NOTE the triangular wedge formed by the tang and 
V-bottorn collar, which forces the wire into a solid 
mesh. NO set-screw contact . .. NO flattening or 
separating of wires . . . NO limitation to one = 
wire . . . NO shearing effect whatsoever ... NO 
: special tools required to make connection ... NO 
need for you to search any longer for the PERFECT 
| solderless connector—WE HAVE IT! We stock many sizes of Flat Smoothcus Brass & Steel plain washers. 


, i Also stock Brass & Steel Cotters. Let us quote on these and your 
Send for samples and prices. Address Dept. EM Flat or Coiled spring requirements. Send prints or samples for 


ILSCO COPPER TUBE & PRODUCTS, Inc. estimates. D. HUBBARD SPRI 
5629 Madison Rd. Cincinnati, O. Established 1905 Or aera MICH. 

















ELECTRICAL MANUFACTURING: 
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SPRING WASHERS 


Uff la 
lh ) aa 
+t STAMPINGS 







Ne 


. . . « Means within 14 


| ~\ 
COLD ROLLED | 
SPRING STEEL \ © 




















The Wallace Barnes Co. sristol, CONN. : 
SPRINGMAKERS FOR MORE PPOINOMANSES 108 MORE THAN TURES SeNsRaTIONS THREE erusearions Ten Thousandths of an inch 


@ The rotor shaft of every Ohio Motor is as 
straight as the finest specialized machines and 
most skilled workmanship can make it. 

With the rotor mounted in position, the shaft is 


placed between centers and rotated slowly with 
four extremely sensitive gauges applied along 
its length. Thus, at four points simultaneously, 




















Dielectric tests on insulation 


in small sonmeaten wae. Oe the shaft and rotor are tested for roundness, 
made quickly, safely, and concentricity and straightness. The variation 
accurately with AmerTran 

Type TS-4 Testing Set. Avail- of more than one and one-half ten thousandths 
able in sizes up to 2 Kva., for of an inch—one-fifteenth the thickness of a hair 


. r a 
potentials up to 10 Ky., and ee er 
with three voltages providing Literature Causes rejection. 


maximum output, it may be ; Let Ohio Engineers advise with you towards 
used in tae Seoteey oe eee ; developing a reliable motor specially designed 


tory to do the work of three 
test sets of usual design. It for application to your product. 


is equipped with a crank 
operated voltage control, 
testing transformer’ with 
four section secondary, 
double range voltmeter, cir- 
cuit breaker and pilot light. 


AMERICAN TRANSFORMER 
COMPANY 


174 Emmet Se.. New ark, N. Be AmerTran Type TS-4 


AMERTRAN 


DECEMBER, 1936 


All N. E. L. A. and N. E. M. A. 


specifications are fully met. 








THE OHIO ELECTRIC MBG. CO. 
5905 MAURICE AVENUE 
CLEVELAND nay OHIO 








oe MOTORS 














Evans Products Co., N-41. 
i 


F Indicator Corp., U-20 
International Business Machines 
Fairbanks-Morse Home Appliances, Corp., M-1, M-2, M-3, M-4, M-5, 
a ak, | 2S M-6,'M-7, M-8, M-9, M-10, 
Farnsworth Television, Inc., G-2. M-13. 


Firestone Tire & Rubber Co., E-65. 
Fleetwings, Inc., R-5. 
Flexlume Cory] J-3¢ Johnson Motor Co., N 


G K 


Gamewell Co., P-3, P-¢ Kay Displays, Inc., I-21. 
Gebruder Brehmer, E-80 Kearney, James R. Corp., B-7. 
General Cable Corp., B-30. Kellogg Switchboard & Supply Co., 
General Electric Co., A-4, B-12, U-3 

B-13, D-22, D-23, E-8, E-52, 

E-54, E-81, E-82, E-83, E-85, L 

E-94, F-17, F-18, G-5, G-30, 

S31. 0-35... 29- B32... 7:35. Levering Labs., Inc., S-1 

“2.9. £6. C46 2.48 299 Leviton Mfg. Co., U-19. 

J-13, J-14, J-14, J-15, J-16, J-17 Line Material Co., B-5. 

88. 3-19. 3-20. 9-21. 3-24. 3-26. L. N. S. Corp.; E-27. 

1.07. ¥.31.. 3:53. PS. P-10. 0-14. Locke Insulator Corp., B 

0-19. §-17. U-14, U-31. c Lewell-Wintsch Automatic [rain 
General Electric Co., I-5, I-¢ Control, Inc., 0-21, O 
General Electric Vapor Lamp Co., 

B45, Go. G7. J-2; 38, J-22, M 

J-23, S-7. 
General Motors Corp., I-4, I-11 Magnetic Analysis Corp., | 

I-12, N-8, N-9, R-18 Magnetic Gauge Co., F-1 
General Railway Signal Co., O-13, Mallory & Co., P. R., R-21, R-22 

O-16, O-20, O-23. Manufacture Generale Metallur 
General Scientific Corp., D-30 gique, B-8. 
Geophysical Research Corp., F-1 Marconi International Marine 
Globe Machinery & Supply Co., Communication Co., P-21 

2 McGraw Electric Co., L-2. 

Gramophone, Ltd., Q-12 Mole-Richardson, Inc., J 
Grasselli Chemical Co., R-19, R Moloney Electric Co., B-22 


Monowatt Electric Cory U 


N 


H 


Habirshaw Cable & Wire Cor) 


B-10. National Electri Products Cc 
Harvey Hubbell, Inc., D-1, U-15. U-29. 
Hazeltine Corp., H-5, H-22. National Police Signal Co., W 
Hendrickson & Co., A. Ward, J-47. National Technical Labs., I-16. 
Henley’s Tel. Works Co., B-14 National Television Corp H-1 
Hoe & Co., R., I-20. J-28. 
Holophane Co., J-46. Neosign Corp., P-8 
Holtzer-Cabot Electric Co., 1-9. Nineveen Hundred Cory L-22, 
Hoover Co.. L-19, U-5. L-24. 
Hygrade Sylvania Corporation, Noblitt-Sparks Ind., Inc., H-9. 
G-11. G-18, G-19, G-20, G-26, Norddeutsche Seekabelwerke, B-27. 
Q-10 Norton Co., E-23. 


Your Product Is Oyeth As Good As Its Insulati 


sen ea NEW ENGLAND MICA COMPANY any «nse, 


WALTHAM, MASSACHUSETTS 


IN SHEETS AND 
















At Last... 
ONE 


Instrument 
for Measuring 


ANY 


Resistances 


A convenient compact little instrument, completely self-contained. 
for measuring any resistance from .00001 ohm to 11.1 megohms. 
Especially practicable for measuring the resistance of relay con- 
tacts, coils, armature windings, etc. 


This one unit includes both a standard Kelvin Bridge and a stand- 
ard Wheatstone Bridge. Send for Bulletin 637-B for complete 
description. 


SHALLCROSS MFG. CO., Collingdale, Pa. 
















































O Standard Steel Works, E-92. 
Sumitomo Electric Wire & Cable 
Ohio Brass Co., B-21, B-23, U-23. Works, F-12. 


Orion Electric Co., N-24. 


. T 


Telefunken Gesellschaft fur Draht- 


Packard Motor Car Co., N-10. lose Telegraphie. D-7, E-6, E-24, 
Parks-Cramer Co., E-34. E-57, E-79, E-84, G-12, G-21, 
Penn Electric Switch Co., E-36, G-24, G-28, W-15, W-21, W-26. 

E-37, Telephonograph - Patentver- 
Phelps Dodge Copper Products wertung s-Gesellschaft, W-17. 

Corp., R-15, Teletype Corp., E-29, E-30. 
Philips’ Gloeilampenfabrieken, B-29, Thomas & Betts Co., B-1. 

G-8, G-22, G-29 Thompson Clock Co., H. C., F-15. 
Pierce Foundation, John B., U-1l. Trans-Lux Daylight Picture Screen 
Pilgrim Laundry Co., N-12 Corp., Q-13. 

Prosperity Co., E-22, E-48, E-74, U 
R 
y Union Switch & Cable Co., D-16, 
Radio Corporation of Amer., E-2, E-53, O-1, O-2, O-4, O-5, O-9 
E-4, E-9, E-31, E-32, E-59, E-63, 0-14, 0-24. : 
E-66, E-68, E-91, G-1, G-10, Jnited American 3osch_ Corp., 


G-13, G-23, G-25, H-3, H-4, H-6, 
H-10, H-18, H-19, H-20, H-21, 
H-31, R-2, W-3, W-18, W-25. 


A-2. 

Jnited Shoe Machinery Co., R-12. 
‘ JSL Battery Corp. of Calif., C-1. 
Radio Inventions, Inc., G-32, H-24 Inited States Rubber Co.,. E-28. 
Radio Research Labs., E-76, W-24. Inited States Steel Corp., F-3. 
Raylite Trading Co., U-10. s Utah Radio Products Co., W-16. 
Raytheon Mfg. Co., D-3, G-16, 

G-20. V 


Raytheon Production Corp., G-14. 


—_ mt md 


R-B-M Mfg. Co., U-24. Veedor-Root, Inc., E-16, F-4. 
Rhokana Corp., Ltd., R-13. 
Rival Mfg. Co., L-18 W 
Robert Bosch Akt ~~ s. : : ; : 
S Western Electric Co., I-2. 
Western Union Telegraph Co., 
Sangamo Electric Co., D-2. E-12, E-55, K-1, U-9. ; 
Seas Fle cate Co P-13 Westinghouse Electric & Mfg. Co., 
Scovill Mfg. Ca. %) 30. “4 A-3, B-11, D 14, E 40, E-41, 
Sears Roebuck & Co., H-33. E-42 K-43, E-44, E 49, E-46, 
Siemens & Halske Aktiengesell E-47, E-49, _E-50, F-7, G 15, 
schaft, E-18, W-7, W-12, W-13, H-16, 1-7, L-5, L-6, L-20, L-25, 
W-14 L-26, R-9. 
Siemens-Schuckerwerke Aktien- Weston _Electrical Instrument 
gesellschaft, G-27. S orp., E-39. 
Skandinavisk Padiororfabrik Ak- Will Ross, Inc., J-48. 7 
tieselskab, E-58. Wired Radio, Inc., H-30. ; 
Smithiohne. Inc. 2:2. Wisconsin Alumni Research Foun- 
Societe d’Electricite Mors, E-75. dation, $-12. . : . 
Sperry Products, Inc., E-73, F-1. Wurlitzer Grand Piano Co., V-1. 
Sperti Lamp Corp., J-39. 
Sprague Specialties Co., D-9, D-10, 7 
Stackpole Carbon Co., U-17. Youngstown S. & T. Co., F-6. 





-UNCHED PIECES 


COST OF MATERIALS REDUCED— 
LESS LABOR APPLYING 


=REDUCED PRODUCTION cosTS / 


PUD) WNG sxc WIRE CONNECTORS 


take the place of terminal blocks, binding 
posts, solder and tape, etc.—-yet, by their 
simple ‘‘twist of the wrist’’ application, 
speed up production greatly! Result: 
material and labor costs are FORCED down! 


At the same time, joints made with Ideal 

Connectors are better electrically, stronger 

mechanically, and generally neater than 

others. Millions in use! 

Fully approved. Listed by Underwriters’ Laboratories. 
IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Avenue Sycamore, Illinois 






ELECTRICAL MANUFACTURING 



























IMPORTANT ANNOUNCEMENT aie ee 


TO MANUFACTURERS OF AUTO 
BATTERY BOOSTER CHARGERS 


Illustrating the New 
Moderately Priced al 
Highly Efficient Auto os 


Battery 
B12-S 


Charging 
B ms Saeaheesatini (2-3 Amperes) 
38 RECTIFIER eae RYERSON STEEL 


nfiltered in Stock for Immediate Shipment 
Camens (Electronic) tain 




















Large and complete stocks of all steel and allied 
for time clocks, burglar alarms, telephones, products. Quick personal service is assured. 
exciter lamps, speakers, signal systems, charg- 
ing batteries, amplifiers, amateur and broad- ma earner am PR MF 
cast transmitting tube filament supply, volume Te Olen tte See rin Ce ea eae 
indicators, relays, electric fuel pumps, electric Ce EC Eee 
organs and many other types of direct current ite ol ee ee 
equipment. Let our engineers assist you. aitateineas waa ae oe 


Te a Screw Stock Reinforcing Bars, etc 


Structurals Tees and Zees Strip Steel, FlatWire 


Write for literature 


The B-L ELECTRIC |icgel =a Sama | 
MFG. COMPANY | RECTIFIERS neeistento Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, Detroit, 


Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City 
$T, LOUIS, MO. ae coed See 


| ed Sais) 





WRITE FOR THE RYERSON STOCK LIST 


Starring _ [_MERCOID CONTROLS 
TH ERMOLAIN * Designed to automatically regulate 


NA Siarforcetainfroduct electrically operated rh A 


accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 


They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 


STAR Send for Complete Catalog No. 100ME, containing eugene information 
eae Ge) ) a = ~~~ ~~~ ~-~~~---~----------------------~-0--- ~~ ~~~ ~~~ ++ ---------- 
abt oie THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 






























Name 





Address 
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yas MOLDERS OF — 
WILCOLATOR §& (NK 
Announces L\(S 
the New Type T 
waren ie + yl eR 
IMMERSION me SANITARY. ca ohne) 
THERMOSTAT Gece tata 


plastic housing for 
|its chopper motor 





j}and gear. A tick- 
lish job, because of 
the vibration and 
long, frequent use 
|such machines 
must undergo. 


So Hobart called 
|}upon Kurz-Kasch 
as molder, because 
of Kurz-Kasch uni- 
| formity and perfec- 
|tion. We_ invite 
your investigation 
| when you choose a 
molder. 


The KURZ-KASCH Co. 


DAYTON, OHIO 


Branch Offices 
New York Cleveland St. Louis Chicago 
Los Angeles Dallas Milwaukee Toronto, Can 








© Here’s the newest addition to the Wilcolator family W O U L D y O U T Re U S T 


of thermostatic controls—an immersion thermostat 


combining high capacity, easy installation, low cost. R S’ J X a a a i a a Cc t 9 
® In construction, the new Wilcolator type T immer- 3 5 Y E A = 
sion thermostat is remarkably simple, consisting of a . 
well which threads into the tank—and a thermostat 
which snaps onto the well. And like all Wilcolator 
temperature controls, its action is extremely accurate. 
For the thermostat is the “snap” action, using silver 
contacts and the liquid type of control*. It is sensi- 








lems up to one of the oldest manufacturers 


Qk then . . . put your commutator brush prob- 
of this type of product in America. . . 


tive within plus or minus 5°F. Morganite is familiar with the requirements 
® Below are the standard specifications of the new of motor and generator manufacturers here and abroad 
type T. When adjustment from outside tank casing and, naturally is in a position to make recommenda- 


is necessary, extension shaft and dial can be supplied. 


tions that should serve as short 

Control Range—100° to 200° Size—3%” high, 214” wide rtain 
Capacity—35 amps., 125 Volts Depth of housing— 14" cuts to economy and ce 

—20 amps., 250Volts Depth of well—2” assurance as to brush performance. 


Alternating Current only 
® Two models: Double pole—double break. Double throw— MORGANITE BRUSH COM.- 


double break. On the double throw model, contacts on one PANY, INC., Long Island City, 
side - closed when —— on the other — are one N. Tu and on 

®@ Write today for prices and further information on 

the Wilcolator type T immersion thermostat. Learn 

how easily it can be adapted to water heaters, sterilizers, 


presses, urns, oil baths, and kitchen equipment. 
* Wilcolator pioneered, developed the liquid type thermostat—now 
universally accepted as the most accurate remote control method. 


THE WILCOLATOR COMPANY NEWARK, 








ELECTRICAL MANUFACTURING 


= 
©) A Check-Up 


You have everything to gain and noth- 
GRAY PORCELAIN ee ing to lose by submitting your contact 
problems to Fansteel. You will gain 
the experience of a group of metal- 
=I lurgists and engineers who pioneered, 
developed and perfected the contacts 
used in the majority of high grade 
electrical products. 


May Improve Performance 


A very slight alteration in the ma- 
terial, mechanical design, or electrical 
application of a contact often changes 


Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience. 


Send us your 
inquiries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 


failure or mediocre performance into 
success. Recommendations for such 
changes are made after careful scien- 
tific tests—in our laboratory, in yours, 
or both. 


Reduce Costs 


An expensive contact is not always a 
successful one. Investigation may 
prove that a lower priced contact will 
serve your purpose better. We rec- 
ommend impartially the metal best 
suited—tungsten, molybdenum, sil- 


. wee se: Te Pag ver, platinum, or special alloys. 


. a7 J 
ELECTRITE Or Both at the Same Time 
; And it is possible that a change in 

eh Ritit Abit aard ace GE eal your contacts may result in both im- 
proved performance and lower cost. 
A letter outlining your problem is the 


right start. 


Uf; 


4 


Ah 


A New Book— Ready Soon 


A limited edition Technical Manual, con- 
taining new engineering information, is 
being prepared. A copy will be reserved for 
you if you write 


A high grade fibre board for electrical 
insulation. A material of quality 


| 


possessing high tensile and dielectric An extremely hard board 


: of superior quality which 
strength. Used by — of ae asi enikieiiinkel 
manufacturers of electricalequipment. more expensive types of oO 


insulating materials. 


Pulp Products Department METALLURGICAL CORPORATION 


| oO NORTH CHICAGO, ILLINOIS 
WEST VIRGINIA PULP & PAPER COMPANY | TANTALUM . . . TUNGSTEN . . . MOLYBDENUM 


230 Park Avenue ede or | 35 E. Wacker Drive Chicago, lil ACID PROOF EQUIPMENT ... COLUMBIUM 
re ELECTRICAL CONTACTS . . . TANTALUM CARBIDE 
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Convenience 
Suspension 
Construction 
Ornamentation 


BEAD CHAIN* 


ICENTIFIES 
GOOD LIGHTING EQUIPMENT 
© 


,THE BEAD CHAIN MANUFACTURING CO. 
ah hae mee BRIDGEPORT. CONN. 


' U. 8. PAT. OFF. 













TESTED 


Rigid tests are constantly 
made on Granite City Elec- 
trical Sheets to insure abso- 
lute conformation to your 
specifications. The above 
up-to-the-minute labora- 
tory equipment tests core- 
loss with extreme accuracy. 
Special processing and in- 












Galvanized 
sheets 
Steel Sheets 
Plates 
and 




































BiTal-}ieb a 











8 South Michigan Blvd., Chicago 

1208 R.A. Long Bldg., Kansas City, Mo. 
1805 Boatmen's Bank Bidg., St. Louis 
1613 Pioneer Building, St. Paul 


spection guarantee uniform 
flatness. All deliveries of 
Granite City Electrical 
Sheets will meet your speci- 
fications exactly. 


Write for Sample 


GRANITE CITY STEEL 


PSS 


GRANITE CITY,ILL. 


1602 Mariner Tower, Milwaukee 
3525 Princeton Ave., Dallas 
1750 Army St., San Francisco 
200 Fifth Ave., New York, N.Y. 


; 
d 
: 
i 
4 
. 


GAS-FIRED " 


UNIT HEATER 


THE BRYANT HEATER 
ANDO MANUFACTURING Co. 


When “Bryant” and so many 
other leading manufacturers, 
whose products have such 
an enviable reputation for 
service and economy, adopt 
Chace Thermostatic Bimetal 
as standard, there must be 
some very good reasons. 


If your product calls for 
reliable, automatic action 
at a given temperature, use 
Chace Thermostatic Bimetal. 
Sold in sheets, in strips 
or formed for assembly. 


W.M. CHACE CoO. 


1608 Beard Avenue - - + Detroit Mich. 
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Electrolytic units 
- any capacity, 

voltage, container. 

* 
Oil-filled conden- 
sers for contin- 
uous service. 

= 
Allunits hermet- 
ically sealed and 
see page-proof. 


Conservatively 


rated for longest 


service life. 
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Condensers 





THERMOSTATS 





Design those compact, inexpensive, con- 
venient A.C. fractional horsepower motors 
as you please. When it comes to condensers 
for the starting function, AEROVOX will 
provide condensers that blend mechanically 
and electrically into your assembly. Simply 


specify AEROVOX CONDENSERS. 


D AT A Meanwhile, submit your con- 
4 « denser problems to us for 


engineering collaboration and quotations. 


EROVOX 










CORPORATION 


81 Washington St. : : Brooklyn, N. Y. 





Struthers Dunn can furnish a 
thermostatic control specially 
worked out to fit your exact re- 
quirements. 


Why not explain your needs to 
an engineer who has specialized 
on such problems successfully 
for years. 


Write for special bulletin 


STRUTHERS DUNN 
Incorporated 
138 N. JUNIPER STREET 
PHILADELPHIA, PA. 







EVER-LIGHTED 


wen coe 
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GENERATIELEGERIC 
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MAMMAMMULIA// 


TO MAKE 
GOOD PRODUCTS BETTER 
















_ a beacon in the midst of a great, semi- 
dark industrial plant, the ever-lighted 
windows of the General Electric Research 
Laboratory shine at night—-symbolic of an 
unending, exhaustive search for better mate- 
rials, better methods, better products. And this 
research — begun yesterday, continued today, 
and planned for tomorrow—is your best guar- 
antee of highest-quality electric equipment, 
regardless of the application. 


















In one decade alone, General Electric has spent 
tens of millions of dollars for research. We 
sincerely believe that, as a result of this im- 
mense investment, General Electric products 
offer you the best in electric equipment that 
scientifically trained minds can devise and that 
money can buy. 


This research, in itself, is an important reason 
why you should choose General Electric equip- 
ment for use on your machines; but there are 
other reasons, too—a nation-wide acceptance 
of equipment bearing the G-E monogram, and 
unexcelled service facilities. General Electric, 
Schenectady, N. Y. 





011-141 
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G-E 

CR1061 
Motor 

Starter 

































Good Looking and 
Easy to Wire 


EK VERYBODY is dressing up his products 
4 for greater sales appeal. Even the more 
conservative machine-tool designers are laying 
out their machines with an eye to pleasing 
appearance. 


That’s why we know that you, as one inter- 
ested in design, will be particularly attracted 
to this little switch for controlling fractional- 
horsepower motors. Its decorative case is in 
keeping with the modern trend toward pleas- 
ing appearance. Besides, it’s compact and easy 
to install, and it will live up to your standards 
of quality. 
NOTE THESE FEATURES 

Long Life at Low Cost 


Rust-resisting metal parts—double-break, fine-silver 
contacts—totally enclosed arcing chamber for contacts. 


Dependable Overload Protection 

Solder-film-type overload device — switch mechanism 
trips free from handle on overload — can be reset on 
cooling. 

Convenient to Install 

Readily adaptable for flush mounting—switch is easily 
removed from case—ample space within case for wiring. 


These are only a few of the reasons why you will want 
this switch on your machine. Bulletin GEA-2234 gives 
many more, and it is yours for the asking. Address 
General Electric Company, Schenectady, N. Y. 
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CAPACITORS (oil impregnated) 





for Capacitor Motors 

















Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems. 





Other 
ACME WIRE 
Products 


THE ACME WIRE CO. 


New Haven, Conn. 
Branch Offices in Principal Cities 


MAGNET WIRE — COILS 
VARNISHED INSULATIONS 





















Thousands 

of executives and 
engineers have found in 
the Chromalox Book of 
Electric Heat the right 
answers to many heating 
questions, and details of 
the units to electrically 
heat anything up to 
1000 deg. F. Write for 
your copy. 


to sell — 


Buyers know that the life of an electrically 
heated appliance depends upon the excel- 
lence of its heating element. And an ever- 
rowing army of buyers, familiar with the 
hromalox name and reputation, judges the 
value of the product heated with these units 
as of the highest. 


Use this fact to build your sales—and in 
addition enjoy the freedom from heating 
failure and customer complaints which is 
attained only by using a dependable, long- 
lived heating unit in your product. 


The Wiegand engineering staff offers hearty 
cooperation and wide experience in apply- 
ing Chromalox units to your product. Write 
us, giving details of your problem. 


EDWIN L. WIEGAND CO. 
7530 Thomas Blvd. Pittsburgh, Pa. 
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BALL and SOCKET BEADS 


NEED AN 
OILPROOF LEAD? 


Made of ALSIMAG 35 





You can improve your product with 


ALSIMAG 


We offer seven sizes for wires ranging 
from .032’to .162’. Beads made of 
Alsimag 35 possess superior mechan- 
ical strength and electrical qualities, 
thus completely protecting flexible 
leads where glass or other materials 
fail. Upon request, we will send card 
with mounted samples. 


AMERICAN LAVA CORPORATION 


“4 / ES, most assuredly,” many a man- 
Manufacturers’ Road Chattanooga, Tennessee 


ufacturer has answered. Then, for 












Sales Offices in Principal Cities 





your product, we wonder if this Glyptal 
cloth-insulated cable would fit the bill. 
It is oilproof— and is not affected by 
acids or chemicals. Moreover, it is tough, 
flexible, long-lived, and heat- and moist- 
ure-resisting. It does stand up under 


hard service and wears well. 

























| 
We can furnish it with any kind of a 
finish (that shown is an asbestos-braid) 
. for apparatus designed for 600-volt 
service. 
= 
Something N@w 2... J this is just one of thousands of types 
MOLDED-SEAL ARMORED RESISTORS of G-E insulated wire and cable. Perhaps 
5 A basically different molding technique devel- our cable specialists can help you in the 
e No moisture oped by CLAROSTAT engineers. Wire-wound - % 
e Se caatek strip encased in hermetically-sealed Bakelite selection of the type that 1s best fitted 
" leakage. : jacket molded in its own metal case. Result: 
Aveose? (ee for your product. Address nearest G-E 
egaimet me- — complete climatic and mechanical 
: ion. . 
0 chanicaldam- |@ °c” sales office, or General Electric Company, 
7 a a ; DATA: Technical literature, samples and N Y k 
: ‘lat metal-to- * quotations if you write on your c 
: = a business letterhead and have need for such units. Schenectady, ew Ork. 
a 1 
doubles wails 
age. — ¥ " 
y 5 watts CLAROSTAT 
i : MANUFACTURING CO. 520-85 


a 4 Incorporated 
free air. 


2b 285 North Sixth St. 
ii a ae ee oe 


> 
Any length up 
to 10” by %” 
wide by 4” 
thick. 
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RECOGNITION 















no 


a 


Like the G-E 


- 7 
Will 
Another recognition of 


the kind of plastic mold- 
ing produced daily by 


CHICAGO MOLDED PRODUCTS 


SS AMM Lk |) th LE ar ALTE 
2144 Walnut Street Chieago, Ill. 




























Split-phase Motor 





ADD quietness to the sales appeal of your 


Beve LS 


+ * machines by using the resilient-base split- 
phase motor for constant-speed drives requiring 
moderate starting torques—your machines will 


operate more quietly and with less vibration. In 
8 to 48 D.P. 
under 6” P.D. 


Generated or Milled 
to suit your need 


Gear Specialties oa | 


i -« £ C8 2 CG. & A Se Be 
2635 W. CANTON STREET* CHICAGO 


For 20 years thi. Company has been knov1 as Mechanical Specialties Mfg. Co 


addition, motor-operating costs are low because 
G-E split-phase motors have high efficiency and 


power-factor. 










The G-E split-phase motor is available in many 


models, such as totally enclosed, dripproof, and 





explosion-proof, and parts can be furnished 


separately, if desired, for built-in applications. 


General Electric also makes many other types of 














fractional-horsepower motors—it has a motor 


PORCELAIN 


Always exact to dimen- 
sions which are held to ex- 
tremely close limits. 


for every purpose. General Electric Company, 
Dept. 6B-201, Schenectady, New York. 












Consider G-E 


PERFORMANCE, CONVENIENCE, SERVICE Best materials and careful 


Send specifications or engineering 


blue prints for quotations. assure sound 
Orders filled promptly. . 
Porcelain in colored pieces. 
glazes. 


R\W UNIVERSAL CLAY PRODUCTS | 
N 


% 
SANDUSKY QHIO ee 












070-157 
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“LASHES!” 


Miss Moderne inspired this exhibit! That her eye 
lashes might be properly curled, a curler was devised 
embodying these little springs. They are interesting 
examples of high initial coiling of American Steel 
and Wire Co. music wire gauge #6, coiled to .087 
diameter. This diameter had to be closely main- 
tained, and the loops bent to approximately an 80° 
angle. All in all, a tight little precision job. But 
doing precision jobs at a reasonable price is a 
distinguishing feature of ‘Peck Service.” 


SEND FOR THE PECK CATALOG 


—a bookful of useful data on springs and screw 
machine parts. It's free. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 
The Peck Spring Co. 12 Grove Ave. Plainville, Conn. 


NIPERMAG 


THE PERMANENT MAGNET 
ee: ALLOY OF UNUSUALLY 
edie, cae HIGH COERCIVE FORCE. 









CINAUDAGRAPH CORPORATION 


MAGNET STEEL DIVISION 
STAMFORD CONNECTICUT 






HOLYOKE 


RADIO WIRES of 


Samples & various descriptions 


gpa Bm AC-DC RESISTANCE 
aint al CORDS 


specifica: ge AC CORDS 
mB RADIO CABLES 


THE HOLYOKE COMPANY 
720 Main Street Holyoke, Mass. 
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WHEN YOU NEED 
LOW VOLTAGE FOR 
YOUR MACHINE — 






































~ 
G-E AIR-COOLED 


transformers are just 
the thing. They give 
the correct voltage at 
the point of use, and 
can be designed with 
correct characteristics 
for special conditions. 





One manufacturer, for example, is using a G-E 
air-cooled transformer to supply power to his 
home-workshop welder. The small, compact 
size of the transformer permitted the design 
of a light-weight portable welder capable of 
welding up to 20-gauge steel. 


Likewise, the Standard Oil Company of In- 
diana wanted a 32-volt source of supply for 
portable lamps and tools, to afford greater 
safety to workmen. G-E small air-cooled trans- 
formers economically reduced the supply volt- 
age to the desired value. 


In addition to solving your problems of built- 
in power supply, these transformers will solve 
your low-voltage lighting problems. Try them 
for yourself —if it is low voltage you want, 
you'll find these G-E transformers are the an- 
swer. General Electric, Schenectady, N. Y. 





General Elec- 
tric Type M 
air-cooled 
transformers 
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CUTTING TIME IN HALF 
IN NEW YORK 


USY visitors to New York save many 
B minutes in quickly getting around town 
because they start from ‘‘the centre of con- 
venience’’—Hotel McAlpin. For years, this fine 
hotel has been headquarters for thoughtful 
people who enjoy comfort, convenience and 
service ... and respect economy. On your next 
visit to ‘“The Big City”’. . . may we expect you? 

JOHN J. WOELFLE, Manager 


———ROOMS WITH BATH FROM——————— 
K A R \ G S soapy $4 tty Sa St 
HOTEL McALPIN 


“‘The Centre of Convenience’’ 
BROADWAY AT 34th STREET, NEW YORK CITY 


in 108 distinct series 


To the machinery world, NORMA-HOFFMANN atid iia tai 

offers the most comprehensive line of anti- Where You Get 
ae ° . ° ae The Best for 

friction bearings in America—108 distinct sas 


series — ball, roller, needle and thrust types — Enjoy the Seashore 
'/g'"" to 21"' bore, metric and inch sizes. THE YEAR ’ROUND 


OUR health ond happiness will benefit from 
frequent visits. Better yet— make The Chelsea 


Many of these types have been pioneered by Ae ee OM NG SRE nee 
NORMA-HOFFMANN engineers to meet specific SPECIAL UNTIL JUNE 1, 1937 
requirements growingout of advancing methods Non housebeening rooms 


in machine design, manufacture and operation. 


Today, with this wide choice of PRECISION 
BEARINGS available, engineers are no longer 
compelled to adapt their designs to the com- 
paratively few standard bearing types of past 
years. There’s a PRECISION BEARING for 
every load, speed and duty. 


Write for the Catalog. Let 
our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N. 
STAMFORD, CONN,, U.S. A. Over 20 Years Experience in 
Manufacturing All Types of 


Coils and Coil Assemblies to 


Uv R M. pa 7 ake) 5 5 SN ANT) oD Customers Specifications. 


an eg DEAN W. DAVIS « Co. Inc. 
PRECISIVN BEARINGS 549 WEST FULTON ST., 
BALL, ROLLER AND THRUST re Neko 


ELECTRICAL MANUFACTURING 










Consult COLONIAL 




























Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Correct 


For 





Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white iow 
absorption for radio, etc. 


Material — 215 —Refractory for 
heater plates, cores, etc. 


Material —15-5 — The new un- 
glazed gray. 


Material— H5D—R efractory 


tubing for enameled resistors, etc. 


Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office—1800 Grace St. 
Telephone, GRaceland 0486 


For Wire Sizes 
re a 8 to 4 incl. 
" Catl - P — m, For Wire Sizes 
No. 1015 4S \ 18 to 10 incl. 
‘ CS é 
4 We manufacture standard and special devices for the Electrical Trade 





KRUEGER & HUDEPOHL 


THIRD & VINE STS. CINCINNATI, OHIO 


JANETTE. 


MOTORIZED SPEED REDUCERS 


We offer the manufacturer and 
user of slow speed machines, 


SS 


a quality line of Speed Re- 
a ducers consisting of: 

16 TYPES—foot, flange, foot and 

flange mountings——worm, helical, 


multispur and planetary gears 
1/50 to 74 H. P. sizes speeds .28 
to 1150 R. P. M. Made by a company 
which has built geared apparatus since 1909. 
ROTARY CONVERTERS - - BLOWER WHEELS 
MOTORS - - GENERATORS. Send Requirements. 


JANETTE MFG. CO.,554 Monroe St., CHICAGO 


ie - bs 
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“SEND UP SOME 
INSULATING 
MATERIAL 
RIGHT AWAY 

I DON’T CARE 
) WHAT MAKE 
IT IS” 


AR too many manufacturers take the atti- 
tude that insulating material is only 
insulating material, and that any old 

thing will do. 


Too often manufacturers’ expectations are 
blasted because of the neglect of seemingly 
trifling things. 


The manufacturer of electrical products who 
specifies Brand insulation is providing a bul- 
wark against the early breakdown of his prod- 
uct. 

For Brand Insulation is manufactured to the 
most exacting standards—repeated tests by 
unbiased test laboratories have proved con- 
clusively that there is no better insulation 
available. 


To Electrical and Radio manufacturers, Brand offers 
a complete insulation consulting service. What- 
ever the problem, we w'll gladly, and with no ob- 
ligation on your part, endeavor to furnish the answer. 


LA 


Send for the 1937 Brand catalog, which contains a 
mass of valuable insulation data, in addition to a 
complete description of Brand Insulation products. 


WILLIAM BRAND & COMPANY 


276 Fourth Avenue 217 No. Desplaines Street 
New York City Chicago, Illinois 


@ TURBO OIL TUBING 
@ BRAND INDIA MICA 
@ MICA PLATE 

@ HEATER PLATE 

@ SATURATED SLEEVING 
@ VARNISHED CAMBRICS 
@ CLOTHS 

@ TAPES 
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DESIGNERS’ AND 


Materials - Parts 





ENGINEERS’ 


CLASSIFIED 





INDEX OF 


Equipment - Finishes 


On this and each alternate page following is a classified index of the makers of materials, parts 
and equipment used in designing and fabricating electrical machines, appliances and devices. 


The companies shown are advertisers in ELECTRICAL MANUFACTURING. 


information, nearest branch office, etc., 


refer to their advertising. 


For detailed 


To locate a manufacturer's 


advertisement, consult Advertisers’ Index, two pages removed from back cover. This is a reader 
service that is a feature of every issue. 





FISH SPINE BEAD 


we 


ela or A are 







|} FOR BARE WIRE - FLEXIBLE - HEAT gg 
UNAFFECTED BY MOISTURE OR OIL GH 
MECHANICAL AND DIELECTRIC STRENGTH 


SEND FOR BULLETIN PL7 AND SAMPLE CARD 


STRUTHERS DUNN, | 
134 | N. ane ST. PHILADELPHIA, PA. 





ALLOYS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh,Pa. 


ALLOYS, Copper 
American Brass Co., Waterbury, Conn. 
ALLOYS, Magnesuim. See Magnesium Alloys. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp., C. O., Southport, Conn. 


ALUMINUM . 
Aluminum Co. of America, 2179 Gulf Bidg., Pittsburgh, Pa. 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 

Du Pont De Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 

Seymeur Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMORED CABLE, Asbestos Insulated 
Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn. 


ARMORED CABLE, Strip 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


ATTENUATORS 
Electrad, Inc., Dept. EM-12, 175 Varick St., New York, 
Bis Ee 


BALLS, Steel 
Hoover Ball & Bearing Co., 


BARRELS, Electroplating : 
Du Pont De Nemours & Co., E. I., Grasselli Chemicals 
Dept., Wilmington, Del. 


BATTERY CASES. See Cases, Battery. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 134 N. Juniper St., Philadelphia, Pa. 
“Fish Spine.’”’ ; ee 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Star Porcelain Co., Trenton, N. J. ‘‘Lavolain.’’ 


BEARINGS, Ball and Roller 

Bearings Co. of America, 519 Harrisburg Ave., Lancaster, Pa. 
Hoover Ball & Bearing Co., Ann Arbor, Mich. 

New Departure Mfg. Co., Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. “‘GreaSeal.”’ 
S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, Ohio. 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


BEARINGS, Oil-less (Non-metallic) 
Continental-Diamond Fibre Co., Newark, Del. 
National Vulcanized Fibre Co., Wilmington, Del. 


Ann Arbor, Mich. 


Nolu Oilless Bearing Co., 12 E. Johnson St., Germantown, 


Philadelphia, Pa. 


Richardson ©o., Melrose Park (Chicago), Ill. ‘‘Insurok.” 





Sales Office- 233 Broadway, New York, N. Y. 


Factory at Belleville, N. J. 
Manufacturers of 


CERAMIC INSULATORS 






VASO) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of carbon 


engineering available on request. 
WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
223 No. Ashland Ave., CHICAGO, ILL. 





For further 
information 


concerning products listed 

in this Classified Index, see 

INDEX OF ADVERTISERS 
pages 108 & 109 





BELTS, Fan, (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton.’’ 


BELTS, Steel, Conveying 
Acme Steel Co., 2846 Archer Ave., Chicago, IIl. 


BERYLLIUM COPPER. 
lium. 


See Copper, Beryl- 


BIMETAL. See Thermostatic Metal. 
BLADES, Fan 
Torrington Mfg. Co., Torrington, Conn. 

BLOWERS, Appliance 

Delco Appliance Corp., Rochester, N. Y. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 400 Oakland St., Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


BOXES AND CARTONS 


Hinde & Dauch Paper Co., 325 Decatur St., Sandusky, Ohio. 


BOX STRAPPING 
Acme Steel Co., 2846 Archer Ave., Chicago, III. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 


BRUSH SEATERS 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


BRUSHES, Commutator 
Becker Brothers Carbon Co,, 223 N. Ashland Ave., Chicago, 
Th 


General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long islana Cay, w.. x 

National Carbon Co., Inc., Carbon Sales Div., Cleveland, 
Ohio. ‘‘Pyramid.”’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, Ohio. 


BUSHINGS, Bronze. See Bearings & Bushings. 


CABLE, Heavy Duty 
General Elec. Co., 
satol.’ 


Schenectady, N. Y. 





“Glyptal,’’ ‘‘Ver- 


PRODUCTION PROBLEMS 


ASSEMBLING . SEALING 


-- INSULATING... 


made easy with 


SAUEREISEN INSA-LUTE 
Adhesive Cement No. 


TRIAL OFFER: Order 12 gal. @ $2.00. If it 


is not satisfactory, you need not pay for it. 


SAUEREISEN CEMENTS Co. 


136 Sharpsburg St. PITTSBURGH, PENNA. 


CABLE, Microphone, Speaker & Battery 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 


Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn. 


CADMIUM. PLATING 
Du Pont De Nemours & Co., E, I., Grasselli Chemicals 
Dept., Wilmington, Del. 


CANDLES, Fixture 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington. 

— Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Jel. 

National Vulcanized Fibre Co., Wilmington, Del. 


CAPACITORS. 


CARBONS, Arc Lamp 
aaa Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 


See Condensers. 


Morganite Brush Co., Inc., Long Island City, N. 

National Carbon Co., Inc., Carbon Sales Div., 
Ohio. ‘‘Everready,’’ **National.”’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


CASES, Battery 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Ebrok.’’ 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal’’ (Magnesium Alloy). 


: 
Cleveland, 


CASTINGS, Magnesuim Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
*‘Dowmetal.’’ 


CASTINGS, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 


CEMENT, Liquid Porcelain 


Sauereisen Cements Co., 136 Sharpsburg St., Pittsburgh, Pa. 


CERAMIC. See Cores; Insulation, Ceramic; 
Lava; Porcelain. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Colt’s Patent Fire Arms Mfg. Co., Elec. Div., 
Conn. 

General Electric Co., Schenectady, N. Y. 

Heinemann Electric Co., Trenton, N. J. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


STAR INSULATING BEADS 


(ff BALL & SOCKET TYPE 


NINE STOCK SIZES 
Write for Sone & Prices 


” Hartford, 


Made of LAVOLAIN 
STAR PORCELAIN CO., Trenton, N. J. 








ELECTRICAL MANUFACTURING 


One of these pups 
TMU alae) co 
to grow stronger, 
keener and health 

af yet they loc 

exactly alike 


you pick nin 


2100°'_ 


BRAZE 


at temperatures 


BELOW the 
DANGER LINE 


a z EL a “a ae O10 me 
Melting points of 
, , i . 
You can't pick ‘em by looks alone! base metal welding 
B and brating rods 
uy your springs from the manufacturer who knows are in this range. 
spring materials, temper, and how tc yntro| them 


ER A 


RAYMOND MFG. «i o - CORRY, PA. 1300° F. the damaging effects of high 


temperatures and make stronger 


ese eeeseeeMuaesease 


ington. 
ington, SIL-FOS 

j FLOWS FREELY 

AND RAPIDLY 


joints between ferrous or non- 


y 


ferrous metals by using the low 
temperature silver brazing alloys. 


SIL-FOS and EASY-FLO 


For non-ferrous metals, espe- 


1200° *:: 
HANDY FLUX 


'S ENTIRELY FLUID 
AND ACTIVE 


hicago, 
veland, : 
cially copper, brass and bronze, 

11 75° F. use SIL-FOS. It flows freely, 
ox.” bo Liga penetrates deeply and rapidly at 
ok. 4 EASY-FLO 1300° F 

fe FLOWS FREELY ANO 300° F. 

h, Pa. . PENETRATES DEEPLY For 


*seaaneaaasace 


steel, stainless steel and 


iron, Monel metal, Inconel, Ever- 
th, Pa. 


Mict dur and other copper-nickel and 
Mich 


chrome-nickel alloys, use EASY- 
: ms FLO, free flowing at 1175° F. 
— ; ee eer ah It works well with non-ferrous 
e a metals too, especially in joining 
—— — P them to other metals. 


SIL-FOS and EASY-FLO both give high 
We offer a comprehensive line of electrical control strength and ductility to withstand heavy 


apparatus of proved dependability for adaptation to : : ide te > 
your products or for use in your production processes. shock, constant vibration and wide tempera 


Autelco control devices include: ture changes. A thin film alloys with the 
ala RELAYS: Quick and delayed action types, for A. C. metals joined making permanent joints, 
neni ree . C. circuits, any voltage, any contact com- better in appearance and easy to clean. 
ination. 

STEPPING SWITCHES: Electro-magnetic multi-con- The cost of the silver in these alloys is usually 

tact switches, for automatic selection of electrical more than offset by savings in time and gas 

circuits. alone. Consider SIL-FOS and EASY-FLO 
oe SWITCHING KEYS: A variety of locking and non- for economy as well as improved joints. 
locking types in any desired contact combination. cia Seal > : 
Also cords, plugs, jacks, signal lamps, sockets, counters, WRITE for Descriptive Literature—also send us details of 
etc. Write for complete illustrated catalogs. your brazing operations or problems—we'll be glad to offer 


gh, Pa. 


recommendations. 


CUE be oe Me 
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TANS 


Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request. 


\ 


JOHN E. FAST & CO. 


3121 NO. CRAWFORD AVE.,CHICAGO 


Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 

General Electric Co., Section Q-6112, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 


Chicago, Ill. 
Mica Insulator Co., 
tite.’’ 


200 Varick, New York, 
‘*Micanite.’’ 


CLUTCHES & COUPLINGS, Transmission 
Continental-Diamond Fibre Co., Newark. Del. 

General Electric Co., Schenectady, N. Y 

Lovejoy Tool Works, 5020 West Lake St., Chicago, III. 


COIL (Coils) 


N. Y. ‘‘Arma- 


Armature and Field. See Coils Finished. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnet. See Coils, Finished. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Resistance. See Units, Rods & Grids; also Resistors and 
Grid Leaks, Radio. 
Solenoid. See Coils, Finished. 
Testers. See Testers, Coil. 
Winders, Induction Coil. See Winding Machines, Coil. 
Winding Tape. See Tape, Varnished Fabric. 
COILS, Finished 
Acme Wire Co., New Haven, Conn. 
American Enameled Magnet Wire Co., Port Huron, Mich. 
Coils, Inc., 229 Chapman St., Providence, R. 


Davis & Co., Inc., Dean W., 549 W. Fulton St., Chicago, Il. 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Electric Co., Schenectady, N. Y. 
Magnetic Windings Co., 16th Street, Easton, Pa. 
Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 


Homer Commutator Corp., 4748 Hough Ave., Cleveland, Ohio. 


COMMUTATORS 


Homer Commutator Corp., 4750 Hough Ave., Cleveland, Ohio. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., 81 Washington St., Brooklyn, N. . 
Crepes -Seaeiter Corp., 1008 Hamilton Blvd., So. Plainfield, 


Fast & Co., John E., 3121 N. Crawford Ave., Chicago, Il. 
CONDENSERS, Electrolytic Filter 

Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo. 


~— Dubilier Corp., 1008 Hamilton Blvd., So. Plainfield, 


Dumont Elec. Co., Inc., 514 Broadway, New York, N. Y. 
General Electric C Schenectady, N. Y. 


CONNECTORS, Wire 


Ideal Commutator Dresser Co., 


1008 Park Ave., Sycamore, III. 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
CONTACTORS, Magnetic 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
Conn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


CONTACTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
— Brothers Carbon Co., 223 N. Ashland Ave., Chicago, 


Morganite Brush Co., Inc., Long Island City, N. Y. 

National Carbon Co., Inc., Carbon Sales Div., Cleveland, 
Ohio. *“National.”’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 


CONTROLLERS, Magnet Lifting 


Ohio Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio 
GONTROLLERS, Motor. 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 
Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(a Division of Minneapolis-Honeywell Regulator Co.). 
= Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 

onn. 


Dunn, Inc,, Struthers, 138 N. Juniper St., Philadelphia, Pa. 
General Electric Co., Schenectady, N : 








COILS 


Universal Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 


229 Chapman St., Providence, R. |. 





When Writing Advertisers 
Please Mention 


ELECTRICAL 
MANUFACTURING 





COPPER, Beryllium 
American Brass Co., Waterbury, Conn. 
Riverside Metal Co., Riverside, Burlington County, N. 


CORD, Flexible, Heavy Duty; also Lamp 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Section Q-6112, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Holyoke Co., Tas. 720 Main St., Holyoke, Mass. 

Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORD, Heater 
(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. (United States Steel Corp. Subsidiary). 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 
Diamond Braiding Mills, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N. J. ‘‘Veriflex.’’ 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 


J. 


Gen. Elec. Co., Sec. YR-6110, Appliance and Merchandise 
Dept., Bridgeport, Conn. ‘‘Deltabeston,”’ ‘‘Salamander.’’ 
Hoskins Mfg. Co., Detroit, Mich. 





Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 

CORES, Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, Ohio. 

General Electric Co., Schenectady, N. Y. 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. East Liverpool, Ohio. 

Star Porcelain Co., Trenton, N. J. ‘“Thermolain,’’ ‘“‘Lavo- 


lain.”’ 


CORES, Transformer 
Thomas & Skinner Steel Products Co., 
Indianapolis, Ind. 


COUNTERS, Magnetic, Electric 
Dunn, Ine., Struthers, 138 N. Juniper, Philadelphia, 


COUPLINGS, Flexible 


1111 East 23rd St., 


Pa. 


Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill. 
Lovejoy Tool Works, 5020 West Lake St., Chicago, Ill. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, Ohio. 


DECALCOMANIA 


Chicago Decalcomania Co., 


DIES AND MOLDS 


1141 Lawrence Ave., Chicago, Ill. 


Chicago Molded Products Corp., 2144 Walnut, Chicago, Il. 
Richardson Co., Melrose Park (Chicago), Il. 

Stein & Co., Wm. P., 424 St. Paul St., Rochester, N. Y. 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J. 





National Electric Controller Co., 5309 Ravenswood Ave., DRAFTING MATERIALS. See Equipment, 
Chicago, Tl. Drafting Room. 

CONTROLS, and Valve Temperature DRIVE SCREWS. See Screws, Self-Tapping. 
— also Thermostats.) 

atber-Colman Co., Rockford, TI. DRIVES, V-Belt 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. ay aes r Cc y i “Day ” 
Trent Co., Harold E., 619 N. Sath St.. Philadephia, Pa. es ee Sk a 

Jianet Co., George, 85 Columbia, Newark, N. J. : > 

Warren Electric Appliance Co., Warren, Pa. ELECTRICAL SHEETS. See Steel Sheets. 
L-R FLEXIBLE COUPLINGS) [CQNDENSERS 

* 
; Type TA—non-lubricated—noiseless RE-HEALING ELECTROLYTICS 
16” to 2%” bore. Ask for test ; 


coupling 


LOVEJOY TOOL WORKS 
CHICAGO, ILLINOIS 


PATERNTES $020 WEST LAKE STREET 








PAT. IN MED. BY U.S.A 
DUMONT ELEC. CO., INC. 
514-516 Broadway, New York 


| PAPER — MICA — ELECTROLYTIC CAPACITORS 





SINE 1869... 


RIVETS Stock and to Order 
WASHERS Non-Ferrous Metals 
EYELETS Regular and Special 


SCREW MACHINE PRODUCTS 
THE PLUME & AT WGDD MFG.CO 


WATERBURY, CONN. 








ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., Cleveland, O. 


ELECTRODES, Luminous Tube Sign 
Callite Products Division, 540 39th St., Union City, 
Universal Clay Products Co., Sandusky, Ohio. 


ELECTROPLATING EQUIPMENT 
Du Pont De Nemours & Co., E. IL, Grasselli 
Dept., Wilmington, Del. 


ENAMELING MACHINES. 
Enameling. 


ENAMELS. 


ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits 


N. J. 


Chemicals 


See Machines, 


See Finishes. 


for Marking Metal. 


Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 
-EQUIPMENT, Drafting Room 

Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 
ESCUTCHEONS 

American Emblem Co., Inc., Box No. 116R, Utica, N. Y. 
EXTRACTORS, Oil 

Barrett Co., Leon J., Box 378, Worcester, Mass. 


EYELETS 
American Brass Co., 
bury, Conn. 


Waterbury Brass Goods Branch, Water- 


Platt Bros. & Co., Waterbury, Conn. 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

FANS 

Torrington Mfg. Co., Torrington, Conn. 

FELT 

Felters Co., Inc., 210 South St., Dept. EM, Boston, Maas. 

Western Felt Works, 4029 Ogden Ave., Chicago, Ill. 

FERRULES 

American Brass Co., Waterbury Brass Goods Branch, Water- 
bury, Conn. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 


Plume & Atwood Mfg. Co., 
Scovill Mfg. Co., 65 Mill, 


FIBRE, Phenol 
Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 
Continental-Diamond Fibre Co., Newark, Del. . 
Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati, 
Ohio. 


Waterbury, Conn. 
Waterbury, Conn. 


— Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 

Yel. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Lamfi- 
coid,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Vul- 
Cot,”’ ‘‘Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 
Synthane Corp., Oaks, Pa. 

Taylor & Co., Inc., Norristown, Pa. 


Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Ohm- 


oid.”’ 


FIBRE, Vulcanized 


Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 


Screw Products. 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘‘Vul-Cot.’’ 

Taylor & Co., Inc., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Fyber- 


oid,’’ ‘‘Ohmoid.’’ 
FINISHES 
(Paints, Lacquers, Enamels.) 
Maas & Waldstein Co., 438 Riverside Ave., Newark, N. J. 
Roxalin Flexible Lacquer Co., Inc., 800-5 Magnolia Ave., 
Elizabeth, N. J. 
Sherwin-Williams Co., Cleveland, Ohio. 
Walker Co., H. V., Box 273, Elizabeth, N. J. 
FLASHERS, Sign 
Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(A Division of Minneapolis-Honeywell Regulator Co.). 
Ulanet Co., George, 85 Columbia, Newark, N. J. 






A&A COILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 








ELECTRICAL MANUFACTURING 









SMALL MOTORS? 


No. 90. — No. 90 L. 
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land, O. 


yoN. J. 





‘hemicals 











chines, 


For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 


Two Frame lengths cover power from 1/100 to 
1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 4%” Tool Steel. Outside dia. is 28%” 
Mounting from Die Cast End. 


iz Metal. 
eago, Ill. 







We welcome the opportunity of 
quoting on Special Requirements. 


KENDRICK & DAVIS CO., Inc. 
Lebanon, N. H. 


h, Water- 









on, Maas. 
ll. 


h, Water- 
5 m 


YOUR PRODUCT 
NEEDS 


CALLITE 
CONTACTS 


for 


Dependable Performance 
Long Life 


®TUNGSTEN & MOLYBDENUM 
eSILVER & PLATINUM eSPECIAL ALLOYS 
For High Conductivity 
ePRECIOUS METAL LAMINATED CONTACTS 
Silver & Platinum On Base Metals 


CALLITE PRODUCTS DIVISION 


EISLER ELECTRIC CORPORATION 


tock. 
‘incinnati, 
‘ilmington, 


ton Blvd., 





. “‘Lami- 
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rs, Cleats, 


Yilmington, 
547 - 39th STREET UNION CITY, N. J. 
Vilmington, 
‘ton Blvd., 


l ‘“Peer- 





Better Lugs— 
Better Service 


Wolverine Soldering Lugs, made of 
pure electrolytic copper, are better 
because Wolverine goes to the trouble 
to make them better. 

Square end design provides greater 
contact area, hence better electrical 
service. 

Ample stocks assure better service 
in shipment. 

Use Wolverine Lugs 
WOLVERINE TUBE COMPANY 
1441 Central Ave. Detroit, Michigan 
STOCKS IN ALL PRINCIPAL CITIES 


. ““Fyber- 


ark, N. J. 
nolia Ave., 


elphia, Pa. 
r Co.). 
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-TURING DECEMBER, 1936 


These ““DIAMOND H”’ 
HYDRAULIC 


Thermostats 





Control 
AIR or LIQUID 


Temperatures 









Accurately 


For Air 

















HESE thermostats are the result of many 

years experience building temperature 
control for America’s electric ranges and 
appliances. The actuating element can be 
placed in any convenient position and cannot 
be damaged easily. Remote control by the 
indicating knob which can be placed in any 
position on the exterior of equipment, or in 
the case of the liquid thermostat can be 
placed on a wall or nearby location. They 
provide 
















































Accurate control Pleasing appearance 
Easy calibration 


Pilot light to indicate desired temperatures. 





This thermostat can be 
used for water heaters, 
glue pots, sterilizers, 
chemical baths, all 
kinds of tanks, wher- 
ever Temperature 
control of liquids is 


desired. 


Send for Complete 
Information about 
these Quality 
‘“‘DIAMOND H’’ 
Heat Control 
Devices to 


The HART MFG. CO. 


Hartford, Conn. 


DIAMOND 1 SWITCHES 





For Liquids 


101 
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FLEXIBLE CORD. Cord, Flexible. 
FLEXIBLE SHAFT MACHINES 


See 


Haskins Co., R. G., 4657 W. Fulton St., Chicago, Tl. 
Strand & Co., N. A., 5001 N. Lincoln St., Chicago, Ill. 


FUSE CLIPS AND MOUNTINGS 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 

Sherman Manufacturing Co., H. B., Battle Creek, Mich. 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Il 

FUSES, Enclosed 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford, 
Conn 

General Electric Co., Section Q-6112, Appliance and Mer- 
chandise Dept Bridgeport, Conn 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Ill 
FUSES, Potential 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, III 
(Surge Protectors.) 

GASKETS 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington 
Del. 

GEARMOTORS. See Motors. 

GEAR STOCK, Laminated. See Fibre, Phenol. 


GEARS AND PINIONS, Rawhide & Comp. 


Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, Ill 
Continental-Diamond Fibre Co., Newark, Del 
— Fibre-Lamitex Corp., 190 E. 12th St., Wilmington 
Del. 
Gear Specialties, Inc., 2635 W. Canton St., Chicago, Ill 
General Electric Co Schenectady, ms 
_ Fabroil,’’ ‘“Textoil,’’ ‘‘Textolite.’’ 
National Vulcanized Fibre Co., Wilmington, Del 
Richardson Co., Melrose Park (Chicago), Ill 
Taylor Co., Inc., Norristown, Pa. 
GEARS AND PINIONS, Iron and Steel 
Gear Specialties, Inc., 2635 W. Canton St., Chicago, Ill 
GENERATORS 
{See also Plating Generators.) 
Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland, 
Ohio. 
Electric Specialty Co., 213 South St., Stamford, Conn. 
Janette Mfg. Co., 554 W. Monroe St., Chicago, Ill 
GLUE POTS. See Pots and Ladles. 
HANGERS, Ball and Roller Bearing 
8S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa 


HEATING UNITS AND ELEMENTS. See 
Units, Rods, Grids, Elements. 


IMPREGNATING MACHINERY. 
chinery, Impregnating. 


INSTRUMENTS, Ammeter-Voit-Ohmmeter 


See Ma- 


INSTRUMENTS, Pocket 


Newark, N. J 


INSTRUMENTS, Portable and Switchboard 








ALSIMAG 


LAVA 
AMERICAN LAVA CORPORATION 
Chattanooga, Tennessee 


Manufacturers of Ceramic Insulation 
for over one-third of a century. 


Branch Offices in all principal cities. 


International Resistance Co., 401 N. Broad St., Phila., Pa. 

Roller-Smith Co., 2140 Woolworth Bldg.. New York, N. Y 

Triplett Electrical Instrument Co., 3112 Harmon Drive, Bluff 
ton, Ohio. 

INSTRUMENTS, Laboratory Standard 

American Transformer Co., 174 Emmet St Newark, N. J 

General Electric Co., Schenectady, N. Y. 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 

Triplett Electrical Instrument Co., 3112 Harmon Drive, Bluff- 
ton, Ohio. 

ee Elec. & Mfg. Co., Room 5-N, East Pittsburgh 
a. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


Cee Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland 
Ohio. 

Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 


American Transformer Co., 174 Emmet St Newark, N. J 

Clough-Brengle Co., 1130 R. W. Austin Ave., Chicago, Ill 
(Oscillographs. ) 

General Electric Co., Schenectady. N. Y. 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago. TIl 

Triplett Electrical Instrument Co., 3112 Harmon Drive, Bluff 
ton, Ohio 

Roller-Smith Co., 2140 Woolworth Bldg New York, N. Y¥ 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 














Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


>a. 
Weston Electrical 
Newark, N. < 


582 Frelinghuyse n 
Pin-Jack. 


INSTRUMENTS, Resistance Bridge 
Roller-Smith Co., 2140 Woolworth Bldg., New 
Shalleross Mfg. Co Collingdale, Pa 


INSULATION 
Beads See Beads 
Ceramic. See Insulation, Ceramic. 
Composition. See Molded Insulation 
Compounds. See Wax and Compounds 


Instrument Corp., Ave., 


“‘Tiluminometer,’’ 


York, N. Y. 


Insulating 


Fibre. See Fibre, Phenol & Fibre, Vulcanized 
Molded See Molded Insulation. 

Slot. See Slot Insulation 

Tubing See Tubing, Varnished Fabric 
Varnish. See Varnish, Insulating 

Wax. See Wax and Compounds 


INSULATION, Ceramic 


Special Shapes, Insulating Beads, Washers, Bushings, et« 
American Lava Corp., Chattanooga, Tenn 
Isolantite, Inc 233 Broadway, New York, N. Y. 


KNOBS & DIALS, Radio and Instrument 


Kurz-Kasch Co., Dayton, Ohio 

LACQUERS. See Finishes. 

LAMINATED INSULATION. See Fibre, Phe- 
nol 


LAMINATED METALS. 
Metal. 


See Thermostatic 


LAMINATIONS. See Cores, Transformer 

LAMP CORD. See Cord, Flexible. 

LAMPS, Glow 

General Electric Vapor Lamp Co., 887 Adams Street, Ho 
boken, N. J 

LAVA 

American Lava Corp., Chattanooga, Tenn. 

LIGHTS, Pilot 

Kirkland Co., H. R., 75 West St., New York, N. Y. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Ill 
(Pilot & ‘‘Ded-Fuse’’ Indicators. ) 

LUGS, Copper 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford 
Conn 

General Electric Co Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 

Ilsco Copper Tube & Products Co., Inc. Dept. EM, 5629 
Madison Road, Cincinnati, Ohio. 

Krueger & Hudepohl, 3rd & Vine Sts., Cincinnati, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 

MACHINERY, Impregnating 

Barrett Co., Leon J., Box 378, Worcester, Mass 
MACHINES, Enameling 

Barrett Co Leon J., Box 378, Worcester, Mass 

MACHINES, Washing 
(For Washing Small Parts) 

Barrett Co., Leon J., Box 378, Worcester, Mass 
MAGNESIUM ALLOYS 
Castings, Forgings Sheets, Plates, Strips, Structural 
Shapes, Extruded Sections 

Dow Chemical Co., Dowmetal Division, Midland, Mich 
‘Dowmetal.’’ 

MAGNETS, Lifting 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
MAGNETS, Permanent 

Cinaudagraph Corp., Magnet Steel Div., Stamford, Conn. 

Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind 

MALLETS, Rawhide 

Chicago Rawhide Mfg. Co., 1281 Elston Ave., Chicago, III. 
MARKERS AND STAMPERS, Metal 
(See also Engraving Machines. ) 

Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Il. 
MATERIALS, Drawing 

Bruning Co., Inc., Chas., 102 Reade St., New York, N. Y. 
MATS, Steel, Safety 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill 


MELTING POTS, LADLES. See Pots & Ladles. 


METALS, Rare. See Specific Headings. 


(Strand SERVICE 


Flexible Shafts and Machines 


Write for Catalog 


N. A. STRAND &CO. 
5001 No. Lincoln St., Chicago 





QUALITY 


























































































INSULATION 


A Complete Service 


Macallen Mica Products 


























Dolph’s Insulating Varnishes 
=< Vartex Varnished Cambric 
= Manning Insulating Papers 
“=, Emerald Brand Cotton Tapes 







Imported Varnished Tubing 


All Other Insulation Products 


Send for New Catalog 
INSULATION MANUFACTURERS CORP. 


565 W. Washington Bivd. 902 Leader Bidg 
CHICAGO, ILL CLEVELAND, O 
METERS. See 


MICA 
Brand & Co., Wm., 


Instruments. 


276 Fourth Ave., New York, N. Y. 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Micabond.’* 
General Electric Co., Section M-619, Insulating Materials 
Diy., Appliance and Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Til. 
Macallen Co., 
Mica Insulator Co., 





16 Macallen, Boston, Mass. 


200 Varick, New York, N. Y. ‘‘Macinite.’” 


New England Mica Co., Waltham, Mass. “‘Y-26.”’ 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 

MOLDED INSULATION 

American Insulator Corp., New Freedom, Pa 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2144 Walnut, Chicago, Ill. 

Consolidated Molded Products Corp., Scranton, Pa. ‘‘Laca- 
nite, ‘Phenolic, ‘Arcolite.”’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati, 
Ohio. 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 

General Electric Co., Section M-619, Insulating Materials 
Div., Appliance and Merchandise Dept., Bridgeport, Conn. 
“Cetec,’’ ‘“‘Textolite,’’ ‘“Mycalex.’’ 

General Plasties, Inc., 1612 Walck Road, North Tonawanda, 
N. %. “ae” 

Kurz-Kasch Co,, Dayton, Ohio. 

Macallen Co., 16 Macallen, Boston, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 


Pa. ‘‘Micarta.’’ 
MOLDING DIES. See Dies & Molds. 


MOLYBDENUM, Wire, Rods, Sheets & Spe- 
cial Shapes \ 


Callite Products Division, 540—39th St., Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Ill 

MONEL METAL 

Driver-Harris Co., Harrison, N. J. 

MOTOR STARTERS. See Controllers, Motor. ‘ 

MOTORS 

Baldor Electric Co., 4348 Duncan Ave., St. Louis, Mo. 

Barber-Colman Co., Rockford, Il. 

Bendix Marine Products Company, 754 Lexington Ave., 
Brooklyn, N. Y. 

Bodine Elec. Co., 2256 W. Ohio St., Cotonge, a 

Crocker-Wheeler Elec. Mfg. Co., Ampere, NWN. J 

Delco Appliance Corp., Rochester, N. Y. 

Delco Products, Division of General Motors Corp., Dayton, 
Ohio. 

Diehl Mfg. Co., Elizabethport, N. J. 

Dumore Company, Dept. 106-L, Racine, Wis. 

Electric Specialty Co., 213 South St.. Stamford, Conn. 

Emerson Elec. Mfg. Co., St. Louis, Mo. 

Fairbanks, Morse & Co., Dept. 0-431, 900 S. Wabash Ave., 
Chicago, Tl. 

General Electric Co., Dept. 6B-201. Schenectady, N. Y. 
Holtzer-Cabot Elec. Co., 125 Amory St.. Boston, Mass. 

Janette Mfg. Co., 554 W. Monroe St., Chicago, Ill. 


Kendrick & Davis Co., Inc.. Lebanon, N. H. 
Master Elec. Co., Dayton, Ohio. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
Robbins & Myers., Inc., Springfield, Ohio. 

Signal Elec. Mfg. Co., Menominee, Mich. 


Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 
Wagner Elec. Corp., 6400 Plymouth Ave.. St. Louis, Mo. 
& Mfg. Co., Room 5-N, East Pittsburgh. 


Westinghouse Elec. 
> 


a. 
Woods Machine Co., 8S. Damrell St., Boston, Mass. 


NAILS 
Hassall, 


NAME PLATES 


A., 27 


Inc., John, 400 Oakland St., Brooklyn, N. Y. 


American Emblem Co., Inc., Box No. 116R, Utica, N. Y. 

NICKEL-SILVER 

American Brass Co., Waterbury, Conn. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Piume & Atwood Mfg. Co., Waterbury, Conn. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 

NUTS, Machine Screw and Acorn ‘ 

Blake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave, Pawtucket, R. I. 





e 


Soest 1 SENCO VARI-SPEED MOTOR 

wv sy Absolutely constant speed— 

tm ti new vari-speed control, cali- 

eT brated in RPM for any con- 

> + ae stand speed from 50 to 1000: 

oa a. also made 0-10 RPM for turn- 
table displays. Only $9.50 

SUNDT ENGINEERING CO. 

} 4252 Lincoln Ave., Chicago, Ill 





CENTRIFUGAL MACHINERY 


Research and Engineering 
Oil Extracting—Washing—Drying—Enamel- 
ing—Galvanizing and the Hydeway Hydro- 
static Impregnating Machines. 


THE LEON J. BARRETT CO. 
Box 378 WORCESTER, MASS., U. S. A. 


ELECTRICAL MANUFACTURING 
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REASONS /ur Better 


SPEEDCRAFT 


SUPERIORITY 





Mica Insulation? 



























You save 
money at 
every point, 
with these 
WIRE 
STRIPPERS 





I Quick change Guide Bushings—a simple twist locks 
them in place. 
2 Heavy, long life bearings prevent sloppy knife action and 


a hold precision adjustments. 


° New Knife Setting—It works wonders. 





MA Easier pedal operation—means faster work. 


™ Quicker, easier servicing—loosening one thumb screw 
eD bares entire operating head. 


This Stripper is the result of long experimentation and ac- 40 Yea rs of Specia | ization 


tual tests under production conditions. It is built for 
heavy schedules—24 hours per day, if necessary. 


We back up these claims with a FREE TRIAL Ma ke the Diffe rence 


Write for particulars 


LATENT oo 
1727 EASTHAM AVE°E.CLEVELAND. ny TTY ur » The ica Insula sompany... it is here 


that glyptal-and-shellac-bonded Mica reach their highest 








present state of development. Our 40 years’ experience as 





TORRINGTON the pioneer manufacturer of Mica Insulation guard the 


BLOWER WHEELS high quality of our product during every step of manufac- 











ture. First, in the selection of the raw material; second 





Made from a pressed aluminum alloy, which combines strength and 











light weight, Torrington Centrifugal Fan Wheel less . . P 
ES er ree eee its manufacture by the most up-to-date machines and 
fer starting and operating. The patented construction minimizes ¢ 

Svery | ; -» deacsinel . . ° ° . 
sesonanct, Every wheel i cceraany seteaces. Satdter Genzigeice methods; third, complete inspection during manufacture; 


bulletin showing correct dimensions for housing scrolls, also ca- 


pacity rating sheets. 


and fourth, constant testing and experimentation to keep 










MN ah ie abreast of other developments in the electrical industry. 
Wa sa orrington, Conn. | } 


AIRISTOCRM 


An outstanding development in the field of air impellers, having unique 








Our complete line includes Micanite, Super Micanite, 


Varnished Cloths and Papers, Laminated Bakelite 






construction and attractive appearance, for which we claim quieter opera- 


Insulations, Varnishes, Tubings, Raw Mica, and other 









tion than any other propeller fan blade having comparable performance 
















characteristics. The patented design embodies entirely new principles in elect rica l insu lat ions. Send fo rour com plet e ( catalog 


the art of fan design. For free air applications and moderate pressures. 


7 > a ‘ee ; 
Send for bulletin describing small propeller fans 3" to 7” diameter Sor aute- | No. 8 ‘, or our new I rice List No. 10] m 


mobile heaters, automobile windshield defrosters, etc. 


CPlIALPANA Nn CHECK THESE SUPERIORITIES 
Pes ASRIEIOIN 22t2O PS UUM Ss oa sited Compared with other built-up Mica Insulations, Super Micanite is: 

s , 1 x a) 7 . 3 | 1, physically denser and stronger; 2, has less compressibility ; 
re | | t s&s i mw } WwW ime 3. does not form corrosive decomposition products ; 4, has greater 
et | dielectric strength and less surface leakage; §, stamping and molding 


tolerances can be held to micrometer accuracy ; 6, flexible Super 












Micanite is unaffected by immersion in oil. 


MANUFACTURERS OF A 
COMPLETE LINE OF CAR- 
BON BRUSH PLATES, STRIPS 
AND FINISHED BRUSHES. 
SINGLE PHASE REFRIGERA- 
TOR AND SMALL APPLI- 
ANCE MOTOR BRUSHES 
CARRIED IN STOCK. 

















Mica Insulator Co. 


200 Varick Street, New York; 542 South Dearborn Street, Chicago; 1276 





West 3rd Street, Cleveland. Branches at Birmingham, Boston, Cincinnati, 





Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 










SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE + CLEVELAND, OHIO 






|SUPER MICANITE SHEETS + RINGS + SEGMENTS 
TAPES + TUBES + PLATES + MOLDINGS + STAMPINGS 
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Standard or Special Applications 
Put your problems up to us 


STRUTHERS DUNN, INC. 
138 N. Juniper Street Philadelphia, Pa 


NUTS, Wing 


Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y. 


OHMETERS. See Instruments. 

OIL EXTRACTORS. See Extractors, Oil 
OIL SEALS. See Seals, Oil. 

eta tan Co., 1828 So. 52nd Ave., Cicero, Il. 
OSCILLOGRAPHS. See _ Instruments, also 


Testers. 


OUTLETS, Plug and Radio 


Pass & Seymour, Inc., Industrial Sales Div., 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, _ Mold 

General Electric Co., Schenectady, N 

Trent Co., Harold E., 619 N. 54th St., 


Syracuse, N. Y. 


Baking, Etc. 


Philadelphia, Pa 


PAINT. See Finishes. 
PAPER, Insulating 
Fish Paper, Press Board, Fibre Board 


Fuller Board. 
_ 


Brand & Co., Wm., 276 Fourth Ave., New York, 


Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
Del. 

Continental-Diamond Fibre Co., Newark, Del 

Cottrell Paper Co., Inc., Dept. M., Fall River, Mass. 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 


Del. 

Insulation Manufacturers 
Chicago, Ill 

Irvington Varnish & Insulator Co., 


Corp., 565 W. Washington Blvd., 


Irvington, N. 


Mica Insulator Co., 200 Varick, New York, N. v “‘Arma- 
tite,” “‘Armo,’’ “‘Micanite,”’ ‘‘Duro,’’ “‘Kaygrey.”’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Campbel- 
ie.” “GS-7, “Peerless.”’ 


Taylor & Co., Inc., Norristown, Pa. 


West Virginia Pulp & Paper Co., 230 Park Ave., New York, 


N. Y Electrite,”’ ‘‘Densite.’’ . ‘ 
Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del. “Fy 
beroid.’’ 


PEGS, Armature 


Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y 

National Vulcanized Fibre Co., Wilmington, Del. 
PENDANTS, Socket Chain. 

Bead Chain Mfg. Co., Bridgeport, Conn. 

PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn. 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 


delphia, Pa 


Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 

PHOTOELECTRIC CELLS AND vues 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Ill. 

General Electric Co., Schenectady, N 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N. J **Photronic.’’ 


PHOTOELECTRIC EQUIPMENT 


G-M Laboratories, Inc., 1737-A Belmont Ave., 


PILLOW BLOCKS, Ball and Roller Bearing 


S. K. F. Industries, Inc., Front St. & Erie Ave., Phila., Pa. 
PILOT LIGHTS, See Lights, Pilot. 

PINS, Cotter 

Hubbard Spring Co., M. D. Pontiac, Mich. 


PLASTICS. See Molded Insulation. 


PLATES, Resistance Carbon 

Becker Brothers Carbon Co., 223 N. Ashland Ave., Chicago, Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y 

National Carbon Co., Inc., Carbon Sales Division, 
Ohio. 


perks MACHINE 


PROOUCT $s 


Send us your specifications for an estimate 


LINDEN & COMPANY 
In Brass or Steel $91 Broad St., Providence, R. I. 





Chicago, Ill. 


Cleveland, 


PHOSPHOR BRONZE 


in sheets and rolls 
especially adapted 
for electrical purposes 
Also brass, bronze and nickel silver 
We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 





Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 


PLATING GENERATORS 


Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland, 
Ohio. 

Kendrick & Davis Co., Lebanon, N. H. 

PLATINUM 


Baker & Co., Inc., 54 Austin, Newark, N. J. 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.”’ 
PLUGS 
Allied Mercantile Co., 76 Coit St Irvington, N. J. 


PLUGS, Expansion 
Wrought Washer Mfg. Co 
Wis. 


PLUGS & CORD SETS 
American Steel & Wire Co., 208 S. La 
Ill. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Diamond Braiding Mills, Chicago Heights, Ill. 


2200 So. Bay St., Milwaukee 


Salle St., Chicago, 


General Cable Corp., 420 Lexington Ave., New York, N. Y. 
General Electric Co., Section Q-6112, Appliance and Merchar 
dise Dept., Bridgeport, Conn. ‘‘Ge-Flex,’’ ‘‘Tell-tale Ts 





“‘Unicord.”’ 


Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 
Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn, 


PLUGS & SOCKETS 


Jones, Howard B., 2300 Wabansia Ave., 


POINTS, Contact 

Platinum, Silver, Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Callite Products Division, 540 39th Street, Union City, N. J. 
General Plate Co., 30 Forest St., Attleboro, Mass. 
Fansteel Metallurg ical Corp., North Chicago. Ill 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


PORCELAIN, Special Shapes 


Chicago, Ill. 


““Wilco.”’ 


Akron Porcelain Co., Akron, Ohio. 

Colonial Insulator Co., Akron, Ohio, ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, Ohio. ‘‘Elemite.’’ 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 
Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘“Thermolain,’’ 


**Lavolain.’’ 
Products Co., 


“*Vitrolain,’’ 
Universal Clay 


POROUS CUPS 


(Unglazed earthenware cups for primary 
Colonial Insulator Co., Akron, Ohio. 


POTS & LADLES, Melting 


Sandusky, Ohio. 


(wet) batteries. ) 


Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.’’ 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio. 
(Glue and Solder Pots and Wax Pouring Heaters) ‘Tri 
plex.”’ 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 


PULLEYS, Motor 


Reeves Pulley Ce Columbus, Ind. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., 


PUMPS, Vacuum 


Dayton, Ohio. ‘‘Dayton.’’ 


General Electric Co., Schenectady, N. Y. 
RECTIFIERS 
B-L Electric Mfg. Co., A, St. Louis, Mo. 





General Electric C« Q-6112, Appliance and Mer- 
chandise Dept sridgeport, Conn 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon. N. Y. 
Westinghouse Elec & Mfg. Co., Dept. 5-N, East Pitts- 
burgh, Pa. 

REGULATORS, Temperature 


Thermostats. ) 
Philadelphia, Pa. 
Regulator Co.) 
Phila., Pa. ‘‘Dunco.’’ 
Chicago, Ill. 

Newark, N. J. 


(See also Controls & Valves, Temperature; 
Brown Instrument Co., 4524 Wayne Ave., 
(A Division of Minneapolis-Honeywell 
Dunn, Inc., Struthers, 138 N. Juniper, 
Mercoid Corp., 4201 Belmont Ave., 
Wilcolator Co., 17 Nevada St., 


REGULATORS, Voltage 


Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 


Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1019 W. Van Buren 
St., Chicago, Ill. ‘‘Stowger,’’ ‘‘Autelco.’’ 

Bendix Marine Products Company, 754 Lexington Ave., 
Brooklyn, : 

Brown Instrument "Co., 4524 Wayne Ave., Philadelphia, Pa. 
(A Division of aaeeneae: Honeywell Regulator Co.) 
Dunn, Inc., Struthers, 1388 N. Juniper, Phila., Pa., ‘‘Dunco,”’ 

“Mid Getts.”’ 
Durakool, Inc., 1008 No. Main St., Elkhardt, Ind. 


Edison Electrical Controls Division of Thos. 

43 Lakeside Ave., West Orange, N. J. 
G-M Laboratories, Inc., 1737-A Belmont 
General Electrie Co., Schenectady, m. 2. 
Guardian Elec. Mfg. Co., 1627 West Walnut St.. 


A. Edison Inc., 
Ave., Chicago, Ill. 


Chicago, Ill. 


Hart Mfg. Co., Hartford, Conn. “Diamond H.” 
Mercoid Corp.. 4201 Belmont Ave., Chicago, III. 
Roller-Smith Co., 2140 Woolworth Bidg., New York, N. Y. 






















































CONTACT POINTS AND 
THERMOSTATIC METAL 


| AKER Contact Points are 


made with the thought con- 
stantly in mind that, above 
Sigma Instruments, Inc., 
Ward Leonard Elec. Co., 





all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 4a) 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 





388 Trapelo Rd., 
34 South St., Mt. 


Belmont, Mass. 
Vernon, N. Y. 


Westinghuose Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


Wilcolator Co., ‘17 Nevada St., 


RELAYS, PHOTOELECTRIC 


G-M Laboratories, Inc., 1737-A Belmont Ave., 


RESISTORS 


Newark, N. J. 


Chicago, Ill. 


Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co. Ine., 285 N. Sixth St., Brooklyn, N. Y. 
mesine?. Inc., Dept. EM-12, 175 Varick St., New York, 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 
General Radio Co., Cambridge, Mass. 


Ohmite Mfg. Co., 4843 Flournoy St., 
Shallcross Mfg. Co., 


Chicago, Ill. 
Collingdale, Pa. 


Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

RESISTORS AND GRID LEAKS, Radio 

Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 

Electrad, Inc., Dept. EM-12, 175 Varick St., New York, 
a A 

International Resistance Co., 401 N. Broad St., Philadelphia, 
Pa, 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 


Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Ill. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


RHEOSTATS 


Motor Control, Meter Testing. 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth St., Brooklyn, N. Y. 

Electrad, Inc., Dept. EM-12, 175 Varick St., New York, 
as: ees 

G-M Laboratories, Inc., Ave., Chicago, Ill. 


1737-A Belmont 
Schenec tady, | 
Cambridge, Mass. 


General Electric Co.. 
General Radio Co., 


National ee Controller Co., 5309 Ravenswood Ave., Chi- 
cago, 

Ohmite Mfg. Co., 4843 Flournoy St., Chicago, I). 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


Westinghouse Elec. & Mfg. Co., Room 
RHEOSTATS, Stoeirastnnny 


Du Pont De Nemours & Co., E. 


5-N, East Pittsburgh. 


Grasselli Chemicals 


Dept., Wilmington, Del. 
RHEOSTATS AND POTENTIOMETERS, 
RADIO 
Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 
Electrad, Inec., Dept. EM-12, 175 Varick St., New York, 


N. 


G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Il. 


National poems Controller Co., 5309 Ravenswood Ave., Chi- 
cago, Ill 

Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Il. 

RIVETS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 400 Oakland St., Brooklyn, N. Y. 


Pawtucket Screw Co., 141 Hughes Ave., 
Plume & Atwood Mfg. Co., Waterbury, 


RUST-PROOFING PROCESS 
Parker Rust-Proof Co., 2171 E. Milwaukee Ave., 
Mich. ‘‘Parkerizing,’’ ‘‘Bonderizing.”’ 


SEPARATORS, Magnetic 


Pawtucket, R. I. 
Conn. 


Detroit, 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
SET SCREWS, Self-Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., 


SCREW MACHINE PRODUCTS 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, Pa. 
Barnes Co., Wallace, Bristol, Conn. 

Blake & Johnson Co., Waterville, Conn. 


Chicago, Ill. 


eee Fibre Products Co., 1402 Walnut, Wilmington, 

Del. 

Franklin Fibre-Lamitex Corp. 190 E. 12th St., Wilmington, 
Del. 

Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 


Peck Spring Co., 12 Grove Ave., 
Plume & Atwood Mfg. Co., 
Progressive Mfg. Co., 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Steinen Mfg. Co., Wm., 164 Pennington St., 
Wilmington Fibre Specialty Co., 


Plainville, Conn. 
Waterbury, Conn. 
Torrington, Conn. q 


Newark, N. J. 


Wilmington, Del. 





% NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago, Ill. 





ELECTRICAL MANUFACTURING 






IACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


: THE BLAKE & JOHNSON CO. 


SINCE 1849 WATERVILLE, CONN. 

























































a0) TO Do You Heat Any 








wk, 
J. 
x ‘x 
REPLACE of These Materials 
: 40 
A 

wrk, 

. 16. % . 

a, RESISTOR?! 

Y. * 
A leading manufacturer of industrial electrical e quip- 
Y ment heard his pure hasing agent say to an IRC Resistor 
ork, re pre se ntative: **I’ve no time to liste nnow.. 
‘ait.’ said the manufacturer. *“*Re member it just cost 

Il. \ us $70 to send a man all the way to Atlanta to replace a 
defective 40c resistor on one of our jobs. If really de pend- 

‘hi- able resistors are being made we want to know it! Asa The problems of economy, efficiency and 
result, the P. A. listened. Then his engineering de ppart- 7 precise temperature control in heating 
ment made careful tests. Soon they switched to IRC i - these, and many other materials, can be 

7. Cement Coated Power Wire Wounds! met by 2 Sta-Warm Electric Com a 
gh. During the past five years, these Resistors have Heater designed and sagianass right 
PROV E D their superiority in EVERY essential character- : ri into your job . . . Sta-Warms, from 1 qt. 
istic. Their unique moisture-proof cement coating elim- ges ' to 150 gals., with round or rectangular, 
als inates wire expansion, strain and movement as well as Y deep or shallow tanks, and possessing the 
chipping or breakage. The units have lower surface tem- ye j following Ste- Warm adventeger“enitorm 
perature, higher load capacity. increased mechanical 3) 2 heating; no cold spots, fire hazard, obnox 
xS, strength, It will pay you to investigate today - ious fumes; fixed or variable thermostatic 
— pay 5 s il control; interchangeable outlet valves; 
. en ; ‘ : heated and dual outlets; heated hoses, 
rk, SAMPLES— Resistor samples sent on receipt of applica- M ete.—have licked the toughest of 
tion data. Write for the complete IRC Resistor Catalog. ri compound heating oblems for 

= 5 al oa many progressive industries . . . 

INTERNATIONAL RESISTANCE COMPANY A request will bring you de- 
401 N. BROAD ST. PHILADELPHIA, PA, _ on ficie npr 
187 Duchess St., Toronto, Ont., Can. odanaiien ewe 
; today! 
: ’ 

IR)C RESISTORS TAWARM ELEC. C0 

N. Chestnut St., Ravenna, Ohio 
roit, RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, 

FOR MORE APPLICATIONS, THAN ANY OTHER MANUFAC- 

TURER IN THE WORLD. 

hio. 





2 MANUFACTURING EXECUTIVE | 
experienced in plant operation, sales C fy BW M AG rl J N ie 


and financial structures available as 
a general manager of moderate size PRODUCTS 
zton, - 
plant. In excellent health, vigorous, > R ) N G § 26 YEARS OF 
and capable of getting utmost from EXPERIENCE 


employees while maintaining their TOOLS AND DIES—METAL STAMPINGS 


8. goodwill. A producer who wants a 

reasonable salary with profit-sharing Dependability—Aceuracy—Uniformity 
arrangement preferred. References. aD: ek TOE RDS 

Write Box 313, c/o ELECTRICAL 

MANUFACTURING, 232 Madison WILLIAM STEINEN MFG. CO. 


Avenue, New York, N. Y. 164 Pennington Street Newark, N. J. 


we 
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Switches 


Complete range of 
styles and sizes from 
3 to 10 amps. with 
universal retrieving 
lever in 5 types: Off 
and on, 2-circuit, 3- 
way, multiple cir- 
cuits, special circuits. 
Also special switches. 


McGILL MFG. CO. 


300 Indiana Ave., Valparaiso, Ind, 



















SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 

Pawtucket Screw Co., 141 Hughes Ave., Pawtucket, R. I. 
Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Self Tapping, Sheet Metal and Cap 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SCREWS, Set 
Blake & Johnson Co., Waterville, Conn : 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y. 


SCREWS, Tapping 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave Chicago 
Til. 


SCREWS, Thumb 
Blake & Johnson Co., Waterville, Conn 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y 


SEALS, Oil 
Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chicago, Il 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. ¥ 
New England Mica Co., Waltham, Mass 


SHEETS, Brass, Bronze, Copper, etc. 


American Brass Co., Waterbury, Conn. 


SHEETS, Iron 
American Rolling Mill Co., Middletown, Ohio. “‘Arme« 


SHEETS, Steel 


American Rolling Mill Co., Middletown, Ohio. “‘Armet 
American Steel & Wire Co., 208 S. La Salle St., Chicage 
lll. (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Empire Sheet & Tin Plate Co., Mansfield, Ohic 

Granite City Steel Co., Granite City, Ill 

Republic Steel Corp., Dept. E. M., Cleveland, Ohi¢ 

Ryerson & Son, Inc., Jos. T., Chicage Ii} 


SHELLS, Screw Socket 


Patton-Macguyer Co 17 Virginia Ave Providence, R. I 
SILVER ; 
Baker & Co., In 54 Austin, Newark, N. J 


Driver-Harris Co., Harrison, N. . : 
Handy & Harman, 82 Fulton, New York, N. Y Sil-Fos 
Wilson Cx H. A., 105 Chestnut, Newark, N. J Wiles 


SLATE 


For Switchboard Slabs and Barriers 
Portland-Monson Slate Co., Portland, Me 


SLOTTING MACHINES AND TOOLS, Com- 
mutator and Armature 
(Mica Undercutters. ) 

General Electric Co., Sehenectady. N. Y 

Ideal Commutator Dresser Cc 1008 Park Ave., Sycamore, I! 


SOCKETS, Porcelain 


Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


SOCKETS AND RECEPTACLES, Lamp 

G-M Laboratories, Inc., 1737-A Belmont Ave., Chicago, Il. 

General Electric Co Section Q-6112, Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 So. Campbell Ave Chicago, Tl. 
Ruby Chemical Co., 60 McDowell St., Columbus, Ohio. 


SOLDER, Silver 

General Plate Co., 30 Forest St., Attleboro, Mass 

Handy & Harman, 82 Fulton, New York, N. Y ‘Sil-Fos.’ 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.”’ 


as 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid 
Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, II! 


General Electric Co., Section Q-6112, Appliance and Mer- 
chandise Dept., Bridgeport, Conn 
Ruby Chemical Co., 60 McDowell St., Columbus, Ohio. 


POWREX MERCURY SWITCHES 


For All Control ny 
Heavy Duty Types for Severe Service 


POWREX SWITCH COMPANY 


Formerly Engineering Products Corp. 


190 Willow St. Waltham, Mass. 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: | 
Monson, Maine 


Ofjice, Portland, Maine 





SOLDERING IRONS 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Vulcan Elec. Co., 600 Broad St., Lynn, Mass. 


SOLDERING POTS. See Pots & Ladles. 
SOLENOIDS. See Coils, Finished. 


SPRINGS 

American Steel & Wire Co., 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 
sarnes Co., Wallace, Bristol, Conn. 

Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, Ohio. 

Dunbar Bros. Co., Bristol, Conn 

Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Il. 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J 


Chicago, 


STAMPINGS, Small, Non-metallic. 

Continental-Diamond Fibre Co., Newark, Del 

Franklin Fibre-Lamitex Corp., 190 E. 12th St., Wilmington, 
Del. 


Richardson Co., Melrose Park (Chicago), Il 


STAMPINGS, Small, Metal 

American Brass Co., Waterbury Brass Goods Branch, Water 
bury, Conn. 

American Emblem Co., Inc., Box No. 116R, Utica, N. Y. 

Barnes Co., Wallace, Bristol, Conn. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O. 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Krueger & Hudepohl, 3rd & Vine Sts., Cincinnati, Ohio 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 

Plume & Atwood Mfg. Co., Waterbury, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J 


Chicago 


Thomas & Skinner Steel Products Co., 1111 East 23rd St., 
Indianapolis, Ind. 

Wrought Washer Mfg. Co., 2200 So. Bay St., Milwaukee, 
Wis. 


STARTERS, Motor. See Controllers, Motor. 


STEEL BARS & SHAPES 


American Steel & Wire Co., 208 S. La Salle St., Chicago 
Ill United States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Magnet. 


Cinaudagraph Corp., Magnet Steel Div., 


Stamford, Conn. 
Nipermag 


STEEL SHAFTING, Screw Stocks 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS, Electrical 
American Rolling Mill Co., Middletown, Ohio. ‘‘Armco.’’ 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary. ) 


Empire Sheet & Tin Plate Co., Mansfield, Ohio. 
Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS, Enameling 
American Rolling Mill Co, Middletown, Ohio. ‘‘Armco.”’ 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 


Empire Sheet & Tin Plate Co., Mansfield, Ohio. 
Granite City Steel Co., Granite City, Il. 
Newport Rolling Mill Co., Newport, Ky 


Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


MERCURY SWITCHES 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 

















SCREW RIVET 
NUTS 


Pawtucket Screw Company 
141 Hughes Ave. - - - Pawtucket, R.I. 














Better RESULTS 


and LOWER PRODUCTION COSTS 
are obtained with Gardiner Rosin-Core Solder. Its uniform 
high quality assures this. oat = = 
Due to modern methods of volume production Gardiner 
Solder costs less than even ordinary solders. = 
Also made in acid-core and specials in various alloys and 
core sizes and in gauges as fine as 1/30 of an inch. 


, Y / es 
lardiner = 


4818 So. Campbell Ave., Chicago, II. 
Eastern Sales Office and Warehouse 
David M. Kasson & Co., 264 Canal St., New York 





STEEL, Stainless 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Strip) 
““Superstrip.’’ 

American Rolling Mill Co., 
Sheets, Plates.) ‘‘Armco.”’ 

American Steel & Wire Co., 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United States 
Steel Corp. Subsidiary.) 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


Middletown, Ohio. (Strips, 


Chicago, 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Cold and 
Hot Rolled, Galvanized, Colored, Striped.) ‘‘Superstrip.”’ 

American Rolling Mill Co., Middletown, Ohio. 

American Steel & Wire Co., 208 S. La Salle St., 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. (Hot Rolled.) 

Republic Steel Corp., Dept. E. M., Cleveland, Ohio. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

Thomas Steel Co., Warren, O. (Bright Finish, Zinc Coated, 
Copper Coated.) ‘“‘Thomastrip.’’ 


Chicago, 


STRAPPING, Box 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill. 


STRIPPERS, Wire 

Pyramid Products Co., 23€9 S. State St., 
(Bench Type and Hand Type.) 

Wire Stripper Co., 1727 Eastham Ave., East Cleveland, Ohio 


Chicago, Il 


SWITCHERS, Fixture 


McGill Mfg. Co., 300 Indiana Ave., Valparaiso, Ind. 
Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N. Y. 


SWITCHES, Heater 

General Electric Co., Section Q-6112, 
chandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


Appliance and Met 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington St., Newark, N. J. 

Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 
(A_ Division of Minneapolis- Honeywell Regulator Co.) 

Durehtel, Inc., 1008 No. Main St., Elkhart, Ind. 

General Electric Vapor Lamp Co., 887 Adams St., Hoboken, 
ce ‘Kon-nee-tor,’’ ‘‘Cooper-Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp... 4201 Belmont Ave., Chicago, III. 

Powrex Switch Co., 190 Willow St., Waltham, Mass 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


SWITCHES, Remote Control 
Push Button, Magnetically Operated. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., Hartford 
Conn. 


Dunn, Ince., 
*“Dunco.”’ 

General Electric Co., Schenectady, ieee 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ 

Roller-Smith Co., 2140 Woolworth Bldg., New " York, a | aes 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. VY. 


Struthers, 138 N. Juniper St., Phila., Pa 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 


Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., 
Conn. 


General Electric Co., Section Q-6112, 
chandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Pass & Seymour, Inc., Industrial Sales Div., Syracuse, N.Y. 


Hartford, 


Appliance and Mer 


SWITCHES, Snap, Toggle 
General Electric Co., Section Q-6112, 
chandise Dept.. Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Pass & Seymour, Inc,, Industrial Sales Div., Syracuse, N.Y. 


Appliance and Mer 


SWITCHES, Tank 


Colt’s Patent Fire Arms Mfg. Co., Elecl. Div., 
Conn. 


General Electric Co., Schenectady, N. Y. 


SWITCHES, Time 

General Electric Co.. Schenectady, a me 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 
Rhodes, Inc., M. H., Rockefeller Center, N. 
Thompson Clock Co. H. C., Bristol, Conn. 


Walser Automatic Timer Co., Graybar Bldg., New York, N. Y. 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 


order. Also washers and stampings of any @ 
metal. 


Low Prices 


Hartford, 





Quick Service 
Guarantee Specialty Mfg. Co. 
9610 Carr Ave. Cleveland, Ohio 


ELECTRICAL MANUFACTURING 











INSUROK 


for every requirement of the 


aR tea ile. 



















Strip) 
































Strips, 





hicago, 


6 How about iii : Mi Db v - , a Y 


your order? STUDS 


id and 
‘strip.’ 





































hinen, We take pride in the knowl- SPECIAL NSUROK, the superior phenolic plastic, 
edge that many of the SCREWS demonstrates its versatility to the greatest 
leaders in industry continue : : 
Coated to place their orders with MACHINE advantage in the Electrical Industry. 
us. We feel that this is SCREWS 
conclusive proof of quality, Gears, rods, panels, bearings, tubes, high- 
sarvios ae: Copeeeneney- MACHINE voltage insulation, special parts of all sizes, 
a el May we quote you on your SCREW NUTS é 
ea endian’ shapes and thicknesses . . . these are but a 
‘ e . few of the many applications of INSUROK 
.* THE PROGRESSIVE MFG. CO. that give extra value to your finished product, 
Fenstnghnth, Cane. and effect sharp production economies. 
1 Mer 
A Richardson representative will welcome the 
Flea Power opportunity to discuss with you the peculiar 
lia, Pa 
0. MOTORS fitness of INSUROK to your own require- 
en ments, without obligation, of course. 
N. ¥ A Type for Every Need 
DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
a cased and skeleton types, with or with- 
_——— out built-in gear box that gives range 
la., Pa of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
N.Y ands in use doing hundreds of different 
hy Woe jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 
i eattend SpeedWay Manufacturing Co. 
rea 1828 So. 52nd Ave., Cicero, Ill. WRITE FOR 
ind Mer fe catia: 
use, N.Y 
ae METAL STAMPING SERVICE 
y 4 slo 
cee. & DRAWING a” 
ae 
Hartford, / STAMPING 
FORMING 
Small Metal Parts 
ork, N. Y. 3 ' fe 
is] : ges 
So 
a lam a 
.. JT Brass, Copper & Steel @ jhe RICHARDSON COMPANY 
aii PATTON-MACGUYER COMPANY dn I SD 
> 17 Virginia Avenue, Providence, R. I. ee ee 
, Ohio 
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For simplification of oper- 

ation; for increased efficiency, 

or for sales zppeal—an automatic 
timer will prove advantageous. 


There is a _ suitable Walser 
timer model for your product. 


TIMER CO. 
New York, N. Y. 


Write for 
catalog 
WALSER AUTOMATIC 
Graybar Bldg., 





TACHOMETERS 
Weston Elecl. Instrument 
Newark, N. J. 


TANTALUM, Wire and Special Shapes 


Fansteel Metallurgical Corp., North Chicago, Ill. 


TAPE, Cotton, Linen, Silk 


Co., 582 Frelinghuysen Ave., 


Tape, Sleeving, Webbing. 

General Electric Co., Section Q-6112, Appliance and Merchan 
dise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 


Mica Insulator Co., 200 Varick, New York, N. Y. 


Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 

TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

TAPE, Rubber and Friction 

General Electric Co Section Q-6112, Appliance and Mer 
chandise Dept., Bridgeport, Conn Paragon.”’ 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 


Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Revolite Corp., New Brunswick, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 


Westinghouse Elec. & Mfg. Co., Room 5-N, East Pittsburgh, 
Pa. 

TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-6112 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 


Chicago, Ill. 
Irvington Varnish 
Mica Insulator Co., 
Westinghouse Elec. & 

Pa. 


& Insulator Co., Irvington, N. J. 
200 Varick, New York, N. Y. 
Mfg. Co., Room 5-N, East Pittsburgh, 


TAPPING MACHINES 


Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill 


TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 533 N. Keeler Ave., Chicago, 
Til. 


TERMINALS & CONNECTORS 


American Brass Co., Waterbury Brass Goods Branch, Water 
bury, Conn. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. (Ter- 
minals and Terminal Plates.) 


Virginia Ave., Providence, R. I. 
Battle Creek, Mich 
Ave., Chicago, Ill 


Patton-MacGuyer Co 17 
Sherman Mfg. Co., H. B., 
Sundt Engineering Co., 4252 Lincoln 
(For Fuses). 
Thompson-Bremer Co., 1640-A W. 


Hubbard St., Chicago, Ill. 


Wolverine Tube Co., 1441 Central Ave., Detroit, Mich. 
TESTERS, Coil 
(Includes armature growlers, trouble shooters and other 


portable testing devices.) See also Inafruments. 


Clough-Brengle Co., 1130-R W. Austin Ave., Chicago, IIl. 
(Oscillographs. ) 

Roller-Smith Co., 2140 Woolworth Blidg., New York, N. Y. 

Sundt Engineering Co., 4252 Lincoln Ave., Chicago, Il. 
(Neon. ) 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave.. 
Newark, N. J. - 
TESTING LABORATORIES 

Electrical Testing Laboratories, 80th St. & East End Ave., 
New York, N. Y¥ 

THERMOCOUPLES 

Driver Co., Wilbur B., Newark, N. 


Roller-Smith Co., 2140 Woolworth Bldg., New York, N. Y. 


SHERMAN @ The Complete Line 


Copper and Brass; clip, ring, flat, single ear, 
rolled. Bulletin 13. 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 
Sold Through TERMINALS 


Jobbers 


ELECTRIC HEAT 
From Room to Furnace | FR Ee N 
Temperatures. ~oace same 


Strips, Rings, Tubular, Immersion, 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 

619 N. 54th St., 


Harold E. Trent Co. philadciphia, Pa. 








IMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 








Varnishes, Lacquers 
and Compounds 


IMPERVIOUS VARNISH CO. 
V Koppers Bldg., Pittsburgh, Pa. 
es OE 


Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 


SIGNAL KWIXSET 


THERMOSTATIC METAL 


Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Co., 540—39th St., Union City, N. J. 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 
General Plate Co., 30 Forest St., Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco.’’ 
THERMOSTATS 

Brown Instrument Co., 4524 Wayne Ave., Philadelphia, Pa. 


(A Division of Minneapolis-Honeywell Regulator Co.) 


Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.’’ 

Edison Electrical Controls Division of Thos. A. Edison, Inc., 
3 Lakeside Ave., West Orange, N. J. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro 
therm,’’ “‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Ulanet Co., George, 85 Columbia, Newark, N. J. ‘‘Pigmy,’’ 


““Gulco,’’ ‘‘Capsule,’’ 
Wilcolator Co., 17 


“*Firecracker.’’ 
Nevada St,, Newark, N. J. 


TIMING DEVICES 

Rhodes, Inc M. H., Rockefeller Center, N. Y. 

Thompson Clock Co., H. C., Bristol, Conn 

Walser Automatic Timer Co., Graybar Bldg., New York, N.Y. 


TINSEL, Cord and Thread 


Diamond Braiding Mills, Chicago Heights, Tl. 

General Electric Cc Section Q-6112, Appliance and Mer- 
chandise Dept Bridgepgt, Conn 

Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn. 

TOOLS & JIGS 

Stein & Ci Wm. P., 424 St. Paul St.. Rochester. N. Y 

Wrought Washer Mfg. Cx 2200 So. Bay St., Milwaukee 
Wis. 


TOOLS, Portable, Motor Driven 


Wagner Elec. Corp., 6400 Plymouth Ave., St 


TRANSFORMER CORES, See 
former. 


Louis, Mo 


Cores, Trans- 


TRANSFORMERS, Low Veitage Power 

American Transformer Co., 174 Emmet St., Newark, N. J. 

Coto-Coil Co., 229 Chapman St., Providence, R. I. 

Davis & Co., Inc., Dean W., 549 W. Fulton St., Chicago, Tl. 

General Electric Co., Section Q-6112, Appliance and .Mer- 
chandise Dept., Bridgeport, Conn. 

General Radio Co:, Cambridge, Mass. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 


TUBES, Fibre. See Fibre, Vulcanized. 


TUBES, Paper (Spiral Wrapped) 


Paramount Paper Tube Co., 2035 Charleston St., 
Ill. (Square, Rectangular, Round Shapes.) 


PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 


Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, Ill. 


WATLOW ELECTRIC 
WU Te 


Chicago, 













The Complete Line 
Cartridges, Strips, 
Rings, Immersion 


Standard types or engineered to 
YOUR needs 


WATLOW ELEC. MFG. CO. 


1326 N. 23rd 
ST. LOUIS, MO. 


FOR BETTER CONTROL 
OF TEMPERATURES-- 


Positive, accurate, dependable. Made 
in surface, immersion and oven types 
for heating of water, waxes, oils, and 
ovens. 










Write for .complete information 
No obligation 


STRUTHERS DUNN, INC. 


138 N. JUNIPER ST., PHILA., PA. 





TUBING, Brass & Copper 


American Brass Co., Waterbury, Conn. 
Ilseo Copper Tube & Products Co., Inc., 
Madison Road, Cincinnati, Ohio. 
Scovill Mfg. Co., 65 Mill, Waterbury, 
Wolverine Tube Co., 1441 Central Ave., 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 


Dept. E. M., 5629 
Conn. 


Detroit, Mich. 


Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
*“Turbo.’’ 

General Electric Co., Section Q-6112, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Em- 
pire.’’ 

TUNGSTEN, Wire, Rods, Sheets & Special 
Shapes 

Callite Products Division, 540-39th St., Union City, N. J 


Cleveland Tungsten Mfg. Co., Inc., 9410 St. Catherine Ave., 
Cleveland, Ohio. 
Fansteel Metallurgical Corp., 


TWINE, Armature 


North Chicago, Tl. 


Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Til 
Mica Insulator Co., 200 Varick, New York, N. Y. 


UNDERCUTTERS, Mica. 
chines & Tools. 


UNITS, RODS, GRIDS, 
tance. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Vulcan Elec. Co., 600 Broad St., Lynn, Mass. 


See Slotting Ma- 


ELEMENTS, Resis- 


Warren Electric Appliance Co., Warren, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd St., St. Louis, Mo. 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Pa. 
VALVES. See Controls & Valves. 
VARNISH, Insulating. Also See Finishes 
Acme Wire Co., New Haven, Conn. 


Dolph Co., John C., 168 Emmett, Newark, N. J. 
“Electric Lacquer,’’ ‘‘Synthite.’’ 

General Electric Co., Section Q-6112. Appliance and Merchan 
dise Dept., Bridgeport, Conn. ‘‘Glyptal.’’ 

Impervious Varnish Co., Koppers Bldg., Pittsburgh, 


“‘Chinalak.’’ 


Pa. 


Insulation Manufacturers Corp., 565 W. Washington Blvd., 
Chicago, Il. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Lastik Products Co., Inc., 8070 American Bank Bldg., Pitts- 


burgh, Pa. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Sherwin-Williams Co., Cleveland. Ohio. 
Walker Co., H. V., Box 273, Elizabeth, N. J. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Zophar Mills, 114-26th St., Brooklyn, N. Y. 


VOLTMETERS. See Instruments. 


WASHERS, Felt 
Felters Co., 210 South St., Dept. E. M., Boston, Mass. 
Western Felt Works, 4029 Ogden Ave., Chicago, III. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 
Barnes Co., Wallace, Bristol, Conn. 

Beall Tool Co., East Alton, s 
Butcher & Hart Mfg. Co., Toledo, 
Eaton Mfg. Co., Massillon, Ohio. 
Hobbs Mfg. Co., Worcester, Mass. 
National Lock Washer Co., Newark, N. J. 

Philadelphia Steel & Wire Corp., Germantown, Phila., Pa. 
Positive Lock Washer Co., Newark. N. J. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago,I1l. 
Thompson-Bremer Co., 1640-A W. Hubbard St., Chicago, Ill. 
Washburn Co., Worcester, Mass. 

Wrought Washer Mfg. Co., 2200 So. Bay St., Milwaukee, Wis. 


**Linolac.” 


Ohio. 


Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 


and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 





Lastik Black Insulating Varnishes 
LASTIK BAKING 
LASTIK AIR-DRYING-SOLVENT BASE 
LASTIK AIR-DRYING-ALCOHOL BASE 
Drys in 30 Min. Send for Samples. 
LASTIK PRODUCTS CO. INC. 
8070 American Bank Bldg., Pittsburgh, Pa. 
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TERMINAL 
PANELS 


Terminals, such as these, 
supplied mounted on panels, 
to your blue print, of 
probably standard panels 
shown in our bulletins will 
fulfill your requirements. 


Write Us Asking for 
Bulletins 








Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 





HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


Hard, Tough 


R d d Quality 
aalione an eed. 


Thermal 


Samples for 
testing and 
price esti- 


= . mates fur- 
Shock. Any Qual nished upon 


kes Any APPLIANCES request. 


THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists Since 1901 
EAST LIVERPOOL, OHIO, U. S. A. 


‘DECEMBER, 1936 





Watch THESE Spots 


Failures here are beyond the ability of the family nail file wielder to 
repair. Only the dealer or manufacturer can replace short circuited lead 
wires—and all the king's horses and men combined can't replace the 
good will that evaporates if the ‘‘accident’’ leaves toast or coffee half 


done. 


Why take chances? Most appliances require less than a foot of lead 
wire—yet, if it fails, your product takes 


the rap. By making certain that this 


vital few inches of conductor is Rock- Lead wire has got to be good 
f to stand up in the appliances 
bestos insulated, consiste > lance “¢ 
ated, consistent performance piceared shove, thet’e why 
of vour appliance is assured, regardless Rockbestos is used. 
of heat and other conditions which mav f | 
cause failure in less permanently insu- 





lated lead wires. And, frankly, when 
this finest tvpe of lead wire may cost 
only a fraction of a cent more per appli- 
ance—is it worth while to risk failure 


by using a less permanent wire? 


Rockbestos All-Asbestos Lead Wire. is flameproof, 
heatproof and doesn’t dry out and crack under serv- 
ice, no matter how severe! It’s permanent protection. 
Let us send you a sample to inspect and test. If you 
have other problems perhaps we can suggest some- 
thing from our line of more than fifty different types. 
Rockbestos Products Corporation, 710 Nicoll St., 


New Haven, Conn. 


Also refer to Electrical World Buyer's 
Reference Number of Dec. 19, 1936, Part II. 


OCKBESTOS 


the wire with permanent insulation 
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WIRE SPRINGS 


AND SPECIALTIES 





ALL SIZES 
eee Lr tas: 
ALL METALS 


SEND US YOUR INQUIRIES 


US 


10270 BEREA RD CLEVELAND, OHIO 


WASHERS, Metallic 


Guarantee Specialty Mfg. Co., 9610 Carr Ave Cleveland, O. 

Hubbard Spring Co., M. D., Pontiac, Mich 

Plume & Atwood Mfg. Co., Waterbury, Conn 

Wrought Washer Mfg. Co., 2200 So. Bay St Milwaukee, 
Wis. 

WASHERS, Wrought 

Wrought Washer Mfg. Co., 2200 So. Bay St Milwaukee, 


Wis. 
WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and Fin 
ishing; Chatterton’s Compound; Sealing Cement. 

Dolph Co., John C., 168 Emmett, Newark, N. J 

General Electric Co Section Q-6112, Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Mica Insulator Co., 2C0 Varick. New York. N. Y 

Zophar Mills, 114-26th St., Brooklyn, N. Y 

WINDERS Coil. See Winding Machines. 

WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Il. 

Universal Winding Co Boston, Mass Leesona 

WINDINGS. See Coils, Finished. 

WIRE & CATHODES Oxide Coated for Radio 
Tubes, Cathode-Ray Tubes; Also Special 
Applications 

Callite Products Division, 540—--39th St Union City, N. J. 

WIRE, Armature Banding. See Wire, Bare. 

WIRE, Bare 
Copper, Phosphor Bronze, Steel, Iron; Armature Banding. 
See also Tungsten & Molybedenum 

American Enameled Magnet Wire Co., Port Huron, Mich 

American Steel & Wire Co., 208 S. La Salle St Chicago, 
Ill. (United States Steel Corp. Subsidiary.) 

Relden Mfg. Co., 4633 W. Van Buren. Chicago, I)! 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 


EYELETS—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—sStrip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





Phosphor Bronze Smelting Co. 2200 Washington Ave., Phila- 


delphia, Pa 


Riverside Metal Co., Riverside, Burlington County, N. J. 
Roebling’s Sons Co., John A., Trenton J. 

Scovill Mfg. Co. 65 Mill, Waterbury, Conn 

WIRE, Copper Clad . : 
Callite Products Company, 540—39th St., Union City, N. J. 


WIRE, Copperweld 

Callite Products Company, 540-39th St., 
General Cable Corp., 420 Lexington Ave., 
WIRE, Fixture 


General Cable Corp., 


Union City, N. J. 
New York, N. Y. 


420 Lexington Ave., New York, N. Y. 


General Electric C« Section Q-6112, Appliance and Mer 
chandise Dept Bridgeport, Conn 

Holyoke Ce In 720 Main St., Holyoke, Mass. 

Roebling’s Sons Cx John A., Trenton, N. J. 

Rockbestos Products Corp., 710 Nicoll St., New Haven, Conn, 

WIRE FORMS 

American Steel & Wire Co. 208 S. La Salle St., Chicage 
Ill. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Bristol, Conn. 

Cuyahoga Spring Ce 10270 Berea Rd., Cleveland, Ohio 

Holyoke Co In 720 Main St., Holyoke, Mass 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Raymond Mfg. Co., Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J 

WIRE, Insulated 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ‘‘Colo 
rubber,’’ ‘“‘Nitre 

Diamond Braiding Mills, Chicago Heights, Il. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Enterite,’’ Peerless.’’ 

General Electric Co., Section YR-6110, Appliance and Mer 
chandise Dept., Bridgeport, Conn “Ge Flex Delta 


beston.’’ 




















Flexibility and quick change-over 
are combined with accuracy and high 
production in 


UNIVERSAL No. 104 
Automatic Paper-Insulated Coil Winde 


UNIVERSAL WINDING COMPANY 





BOSTON 


Holyoke Co., Inc., 720 Main St., Holyoke, Mass 
Rockbestos Products Corp., 710 Nicoll St.. New Haven, Conn. 


Trenton, N. J 


Roebling’s Sons Co., John A., J. 
Winsted, Conn. 


Winsted Division Hudson Wire Co., 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port 

American Steel & Wire Co., 208 S. La Salle 
Ill. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
enamel,’’ “‘Celenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

General Electric Co., Schenectady, N. Y 


Huron, Mich. 
St., Chicago, 


**Cot 


Rockbestos Products Corp., ‘710 Nicoll St., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J 
Winsted Division Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn 

Driver Co., Wilbur B., Newark, N. J 
‘“Fecraloy,’’ **Hilo,’’ “‘Cobanic,”’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. 
‘‘Climax,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ 
“Gridnic,’’ ‘‘Radiohm,’’ ‘‘Ohmax,’’ 


‘*Tophet,’’ ‘‘Cupron,’’ 
“Radiocarb,’”’ 


*“Calido,”’ 
““Comet,’” 
“Lohm,’’ 


‘‘Advance,’’ 
“*Magno,”’ 
‘*Midohm.’’ 


“‘Tdeal,’” “‘Karma,’’ ‘“‘Lucero,’’ ‘“‘Nichrome.’ 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 
Hoskins Mfg. Co., Detroit, Mich. “‘Chromel,’’ ‘‘Copel,’’ 


*‘Chromel-Alumel.’’ 
Jelliff Mfg. Corp., C. O., Southport, 


WIRE, Stitching Fibre Case 
Acme Steel Co., 2846 Archer Ave., Chicago, Ill 


Conn. ‘‘Kanthal.’’ 


WIRE STRIPPERS. See Strippers, Wire. 
ZINC 

New Jersey Zine Co., 160 Front, New York, N. Y. ‘‘Horse 
Head.”’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 


& Strip.) 









GUARDIAN 


110 





GREATER COST 


—bracket 


Illustrated are three variations of a 
Series 60 Guardian Relay. Long 
base—round base—stud mounted 
mounted—innumer- 
able contact combination coil 
resistances—all sizes, types, and 
shapes of contact points in any 
metal. And this but one of many 
in the Guardian Line of Relays. 


Solenoids — Step-up Switches — Lock- 
ing Relays — Time-Delay — Overload 
— Counting Units — Mercury Switches 
— Special Applications to your order. 


Write Today for “Relays by Guardian” 


ELECTRIC MFG. CO. 


1627 WALNUT ST., CHICAGO, ILL. 


A Y S GUARDIAN 


ARE TAILOR-MADE TO YOUR SPECIFICATIONS AT NO 


THAN A STANDARDIZED TYPE— 








ELECTRICAL MANUFACTURING 
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NAILS 
RIVETS—-SCREWS 


made to order 
in any metal 


JOHN HASSALL inc. 


Established 1850 


400 Oakland St., Brooklyn, N. Y. 


ST TTT 
eee 


HOMER QUALITY 
COMMUTATORS 


At Low Prices 
MOULDED TYPE (PATENTED) for defrosting 
-fans, and car heater motors. Send for prices 
and specifications. 
HOMER COMMUTATOR*CORP. 
1748 HOUGH AVENUE CLEVELAND, OHIO 


THE EPLO STORAGE 
"\ BATTERY ELIMINATOR 


ives 
RELIABLE, ADJUSTABLE OUTPUT! 


ends 
BATTERY-CHARGING NUISANCE! 
Convenient and Dependable 
Providing 6 volt-10 amps. filtered D. C. 
from 110 volt A. C., the Epco Storage 
$19.75 Battery Eliminator is specially designed for laboratory tests and 
LIST PRICE demonstrating 6 volt automobile radios, small D. C. motors, mag- 
As Illustrated nets, solenoids, signals, relays and similar apparatus. Also used as 
$15.75 an efficient battery charger. Forward order today or write for 

1 further technical details. 





6 volt -5 amps. 


vos, Mb 


direct from us. 6527 RUSSELL STREET : DETROIT, MICH. 
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TAYLOR 


®VULCANIZED FIBRE 
®PHENOL FIBRE 
® TAYLOR INSULATION 


Taylor offers a complete insulation 
service to the modern Electrical 
Manufacturer. 


Taylor Laboratory Controlled pro- 
duction in the world’s most modern 
mill of its kind — provides positive 
uniformity of quality. 

Taylor “Planned Service” geared 
to your particular requirements — 
whether large or small, standard 
or special—insures an unfailing 
source of supply, with prompt 
deliveries permitting you to 
operate wiih smaller inventories. 


Ask about this unique service. 


TAYLOR & COMPANY, INC. 


NORRISTOWN, PA. + «+ Established 189] 








.. 


HERE IS A 


NEW RELAY 


The new Ward Leonard Motor Driven Time 
Delay Relay gives a greater number of time 
intervals through a new system of gearing, 
immediate recycling, quick make and break 
and includes a Ward Leonard Midget Relay 
for load contacts. Send for Bulletin 362 


which describes it in detail. 


OTHER RELAY BULLETINS 


Bulletin No. 81 
INTERMEDIATE DUTY 


Bulletin No. 131 
HEAVY DUTY RELAYS 


RELAYS—Two and three Particularly well adapted 


wire control standard up 


for transfer purposes. 
to four pole. 


Bulletin No. 106 
MIDGET MAGNETIC RE- 


Bulletin No. 251 


pole for light duty. values of current. 


WARD LEONARD 


RELAYS 


ee ee ee 


ARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me your composite Resistor Bulletin. 


Name 

PORE tsa tee oe 

PIES Fs ot wes vice plate katie ake eee 
City. . en dG his AOE ERT 25 ke oe 
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SENSITIVE RELAYS—Op- 


LAY—Single and double erate on extremely low 
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FINISHES 


THEY GET PLUS INSULATION AND 
PROTECTION WITH AJAX VARNISHES 


























































A COLUMBIA 7500 AMPERE GENERATOR 


How well and how long will a generator 
and motor perform—despite heavy duty 
service and common abuses? That de- 
pends primarily upon the efficiency of 
the insulation. . . . And that means in- 
sulating varnishes designed to meet the 
specialized requirements. For nearly 30 
years Sherwin-Williams have pioneered 
in the development of insulating var- 
nishes that insure lasting life and service 
from motor and generator coils. 


At Columbia Electric Manufacturing 
Company, Cleveland, Ohio, and in the 
plants of other leaders in the industry, 
S-W Ajax Insulating Varnishes are pro- 
viding maximum penetration, sealing 
qualities and protection against oil, water, 
dirt and other foreign matter. Possessing 
high dielectric strength, they improve 
thermal characteristics and increase the 
mechanical strength of every winding. 
There are types for every need and ap- 
plication requirement, and there is an 
S-W Finish Engineer to solve your prob- 
lems. Write The Sherwin-Williams Co., 
Cleveland, Ohio and all principal cities. 









SHERWIN- 
WILLIAMS 


INSULATING VARNISHES 
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"atkins aa Fabricates 
Thousands of Shapes 


Cuts Costs for Hundreds 
of Manufacturers 


BRANDYWINE has specialized and 
concentrated in the making of fibre 
tubing and the fabrication of every con- 
ceivable form and shape therefrom for 
21 years. This concentration enables us 
to offer buyers better service, better 
guarantees, a greater precision in sizes, 
and a wider range. 


In fairness to yourself, get quotations and 
samples from us. Find out how much you 
can save. Mail sketches, blue prints or 
samples of your requirements to us 
TODAY. 


el 














ry ‘BRANDYWINE — FIBRE PRODUCTS CO. ‘@ 


1402 ALNUT STREET WILMINGTON, DEL. 
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Beauty must be more than skin 
deep. 


Appliances are bought for the 
service they give and that brings 
the problem straight to the life of 
the material from which the heating 
element is made. 


“Nichrome"’ V brings handsome 
service to a beautiful appliance. 





NOTE: A heating 


appliance is said to 
have completed its 
“useful” life when a 
10% decrease in 
wattage is noted. 
After that its heating 
efficiency grows less 
until final burn-out, 
which ends its total 
life. ‘‘Nichrome” V 
Heating Elements as- 
sure the maximum in 


“useful” life. 


DRIVER-HARRIS COMPANY 


HARRISON, N. J. 
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MADE OF? 


Did you ever wonder? ~ 


Day after day, your telephone takes all 
kinds of abuse—but it must never fail 
you. It must be strong, yetlightin weight 

. and it must have a surface finish 
that will remain permanently sleek and 
beautiful. So, when designing the hand 
telephone, all possible materials were 
examined and tested—and finally a 
molded plastic was specified. 


Today there are over four and three 
quarter million molded hand sets in 
use. The public finds them pleasant to 
handle, likes their modern design. 


Durez meets the rigid requirements of 
both Bell Telephone Laboratories and 
the Western Electric Company. The 
use of Durez cuts production opera- 
tions to a minimum because the whole 
unit, complete with final surface finish, 
is produced in one molding operation. 









Lugs and connecting wires are embed- 
ded in the handle... Durez, itself, pro- 
videsall necessary electrical insulation. 


We manufacture a wide variety of Durez 
molding compounds for hundreds of 
different uses. They are strong, light in 
weight, unaffected by water, heat, chem- 
icals. Almost unlimited design possi- 
bilities and available in color. For more 
complete details, write to General 
Plastics, Inc., 1612 Walck Road, North 
Tonawanda, New York. 


GENERAL PLASTICS 


DUREZ 
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